FOCT P 52725-2007

pynna E72
HALIMOHAMNBbHBLIA CTAHOAPT POCCUNCKOW ®EOEPALINN

OrPAHUNYNTENN MEPEHAMPAXKEHN HENMHENHBIE
AA SNIEKTPOYCTAHOBOK NEPEMEHHOTO TOKA HAMNPAXEHWEM OT 3 A0
750 kB

Ob6wme TexHNYeckue ycrnosud

Surge arresters for a.c. electrical installations for voltage from 3 kV to 750 kV.
General specifications

OKC 29.120.50
OKC 29.240.10
OKI134 1430

[ata sBeaeHna 2008-01-01

Mpeaucnosue

Lenn v npuHumnel ctangaptusauum B Poccuinckon depepaumm ycTaHOBMEHDI
denepanbHbiM_3akoHOM OT 27 pekabps 2002 r. N 184-®3 "O TexHW4eckom
perynnmpoBaHun”, a npasuna NpUMeEHeEHNs1 HauWoHanbHbIX CTaHaapToB Poccunckon
®enepaummn -TOCT P 1.0-2004 "CtaHgapTtusaums B Poccurickon degepaumn.
OcCHOBHbIE MonoXxeHns".

CBeaeHusA o ctaHgapTte

1 NOAIOTOBJIEH N BHECEH OAO "Hay4yHo-nccrieqoBatenbCKUn UHCTUTYT
anekTpoaHepretukn" (OAO "BHNNI"), OAO "NHcTutyT SHeproceTbnpoekt”, OAO
Hay4HO-UCCIieaoBaTeNbCKUM  UHCTUTYT  nocTtosiHHoro Toka (OAO  HUWIT),
TexHn4yeckum KoMmmuTeToM No ctaHgapTtusaumm TK 37 "OnektpoobopyaoBaHue ans
nepenayu, npeobpasoBaHns U pacnpeneneHnst aneKTpoaHeprum”

2 YTBEP>XOEH V BBEAEH B AEVCTBWE [octaHoBnexvem ®enepansHoro
areHTCTBa No TEXHUYECKOMY perynupoBaHuio U metposiorm ot 8 moHa 2007 r. N
128-cT

3 Hactoswmn ctaHgapT paspaboTaH C Y4eTOM OCHOBHbIX HOPMaTMBHbIX
nonoxeHun mexagyHapogHoro ctaHgapta MOK 60099-4:2004 "PaspsgHukn. Yactb
4. MetannookcugHble paspsagHukn” (IEC 60099-4:2004 "Surge arresters - Part 4:
Metal-oxide surge arresters without gaps for a.c. systems", NEQ)

http://lwww.razrad.ru/gost/ - FTOCTbl N0 9NEKTPOTEXHMKE


http://docs.cntd.ru/document/901836556
http://docs.cntd.ru/document/1200038794
http://docs.cntd.ru/document/902069552

4 BBELEH BINEPBbIE

NHpopmayusi 06 UMEeHeHUsIX K Hacmosuwemy cmaHdapmy rybrukyemcsi 8
eXe200HO  u3dasaeMoM  UHGOpMaUUOHHOM  ykazamersne  "HauuoHarbHble
cmaHdapmel”, a mekcmbl UBMEHEHUU U I10orpasokK - 8 eXeMecs4YHO u3dasaembix
UHGbOpMaUUOHHbIX yKaszamessx "HauuoHarnbHble cmaHOdapmbl”. B crny4dae
nepecmompa (3ameHnbl) unu OMMEHbI Hacmosiw,eao cmaHdapma
coomeemcmayruee ysedomrieHue 6ydem orybriukogaHO 8 EeXeMeCsYHO
usdasaeMomM UHGOpMaUUOHHOM yKaszamesie "HauuoHarnbHble cmaHdapmabl”.
Coomeemcmeyrowas UHopmayusi, yeedoMmrieHUe U meKcmbl pasmeuw,aromcs
makxe 8 UHGopMayUOHHOU cucmeme obuw,e2o nosib308aHusi - Ha oghuyuasibHOM
caime @edepanbHO20 azeHmcmea [0 MEXHUYECKOMY pea2yriupogaHuo U
Memporsioauu 8 cemu MIHmepHem

BHECEHA nonpagka, onybnmkoBaHHasa B MYC N 10, 2008 rog,

MonpaBka BHeceHa u3rotoButenem 6asbl 4aHHbIX

BeseneHuve

B HacTosilee BpeMsi HeNMMHEWHble orpaHuduTeny nepeHanpsbkeHun (ONMH)
SBMAIOTCA  OCHOBHbIMM  annapatamu Ans  3aWmTbl  3neKTpoobopyaoBaHus
9NEeKTPUYECKUX CETEN OT rPO30BbIX U KOMMYTALMOHHbBIX NepeHanpsiXeHnin, KoTopble
NMOBCEMECTHO 3aMEHSIKOT NPUMEHSAEMbIE paHee BEHTUMbHbIE pa3psaHukn. OaHako
OO0 HaCTosAWEro BPEMEHM OTEYECTBEHHbIE OrpaHUYUTENN BbIMyCKAOTCA MO
TEXHUYECKMM YCITIOBUSM WU3rOTOBUTENEN, KOTOpPble He Bcerga COOTBETCTBYHOT
COBPEMEHHbIM TpeboBaHMaM MexayHapoaHoro ctangapta MOK 60099-4:2004.

HacTtoawmn crtaHgapT paspaboTaH C Uenbl YCTaHOBIIEHUS TEXHUYECKUX
TpeboBaHMA M METOOOB WCNbITAHUW LN OrpaHUYUTENEN, COOTBETCTBYIOLLMX
COBPEMEHHOMY TEXHWYECKOMY YPOBHIO, C YYETOM OCHOBHbIX HOPMaTUBHbIX
NONOXEHUN OTEYECTBEHHLIX CTaHAapToB 1 ctaHaapTa MOK 60099-4:2004.

BHegpeHve ctaHgapTa obecneunt ynydleHne TeXHUYECKUX XapaKTepucTUK
OTEYECTBEHHbIX OrpaHUYMTENEN, pacLUMpeHnEe 1 yriybneHme o6 eMoB UX NPOBEPOK
N UCMbITaAHWA, NOBbLILIEHNE UX HAOEXHOCTU, pacLUMpeHMe BO3MOXHOCTEN 3KcrnopTa
N MMNOPTa OrpaHuuUTENen 3a CYeT rapmMoHmsaumm TpeboBaHUIM OTEYECTBEHHbLIX
cTaHgapToB 1 ctaHgaptTa MOK 60099-4:2004.

1 O6nacTtb NPUMEeHeHUs

HacTtoslmn cTaHgapT pacnpoCTpaHseTCsl Ha HENMHEWHble OorpaHnyuTEnu
nepeHanpsbkeHnn (ganee - orpaHmdauterim unm OlH) ¢ mMeTannookcugHbIMK
HENMHeNHbLIMN pe3ncTopamn (garnee - BapucTopsbl), NpeaHa3HavYeHHble 48 3aWwmThbl
oT KOMMYTaLMOHHbIX n rPO30BbIX nepeHanpsi>KeHnI N30naumm
aneKkTpoobopyaoBaHUA nepemMeHHoro Toka Yyactoton 50 'y anga anekTpoycTaHOBOK
KrnaccoB HanpsbxkeHus oT 3 go 750 kB.

CTaHOapT He pacnpoCTpaHseTCs Ha orpaHumduTenn, paspaboTaHHble [0
01.01.2008, v cneunanbHOro Ha3zHa4YeHus.
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2 HopmaTuBHbIE CCbIJIKK
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B HacTosiluemM cTaHgapTe MCnonb3oBaHbl HOPMaTUBHBIE CChISNIKM Ha criegytoLime
cTaHaapThl:

[OCT P 52082-2003 30naTopbl NONMMEPHbIE OMOPHbIE HAPYKHOW YCTaHOBKMU
Ha HanpsbkeHue 6-220 kB. O6Lme TeEXHUYECKME YCIoBUS

[OCT 12.2.007.3-75 Cwuctema cTtaHpoaptoB  6e3onacHoOCTM  Tpyaa.
ONEKTPOTEXHNYECKME YCTPOMCTBA Ha HanpshkeHne cBbilie 1000 B. TpeboBaHus
©e3onacHocTun

[OCT 15.309-98 Cuctema pa3paboTkm W NOCTAHOBKM MNPOAVKLIMM _Ha
Npou3BOACTBO. MCnbITaHMA W NpUEMKa BblycKaemMon npoayKuun. OCHOBHbIE
NONOXeHUs

[OCT 20.57.406-81 KomnnekcHasi cuctema KOHTpons kadecTtBa. W3pgenvs
SNEKTPOHHOW TEXHWUKU, KBAHTOBOW 3MEKTPOHUKU W SNEKTpoTeExHnYeckmne. Metoabl
nUcnblITaHUN

[OCT 1516.2-97 OnekTpoobopyaoBaHME U 3MNEKTPOYCTAHOBKM MNEPEMEHHOIO
TOKa Ha HanpskeHue 3 kB n Bbiwe. O6Ume MeToabl UCMbITAHWUWA 3NEKTPUYECKON
NPOYHOCTUN U30NALLUN

FOCT 14192-96 MapkupoBka rpy3oB

[OCT 15150-69 MaumHbl, nNpubopbl N ApYrne TEeXHUYEcKMe unsaenus.
NcnonHeHns ans  pasnuyHbiX _KIMMaTU4eCcKUx panoHoB. KaTteropuu, yCroBus
aKcnnyaTtauun, XpaHEeHUS 1 TPaHCMOPTMPOBaHUSA B 4YacTu _ BO3OENCTBUSA
KnMmMaTu4eckmx dakTopoB BHELLIHEN Cpebl

TOCT 15543-70 N3penua anekTpoTrexHndeckme. VICNonHeHus Ang pasfnyHbIxX
KnMmMaTudeckmx panoHoB. ObLIme TexHnyeckme TpedoBaHus B YacTU BO3OAENCTBUS
KnMMaTu4eckmx dakTopoB BHELLIHEN Cpebl

[OCT 15543.1-89 N3penua anekTporexHmndeckmne. ObLume TpeboBaHmsa B YacTu
CTOMKOCTMU K KIIMMATUYECKUM BHELLIHUM BO34ENCTBYHOLLIMM dbaKkTOpam

[OCT 16504-81 Cwuctema rocyaapCTBEHHbIX —WUCMbITAHWA  NPOAYVKLIUMN.
NcnbiTaHUs M KOHTPOMb  Ka4vecTBa  Npoavkuumn.  OCHOBHbIE TEPMUHbI U
onpenenenus

[OCT 16962.1-89 (M3K 68-2-1-74) WN3penua anekTpoTexHunyeckune. Metoabl
UCMbITAHUMA _HAa YCTOMYMBOCTb K KIIMMATUYECKUM BHELUHUM BO3OENCTBYHOLLIMM
drakTopam

[OCT 16962.2-90 W3genusa anekTporexHunyeckume. MeToabl UCMbITaHUW Ha
CTOMKOCTb K MEXaHUYECKMM BHELLHUM BO30ENCTBYIOLLIMM hakTopam

OCT 17512-82 3nekTtpoobopyaoBaHMNE U AMNEKTPOYCTAHOBKM HA HaNpshkeHue 3
kKB 1 Bbile. MeToabl U3aMepeHns Npu UCMbITAHUAX BbICOKMM HaNpshXXeHUeMm

[OCT 17516.1-90 WN3penus anekTporexHundeckue. Ob6ume TpeboBaHusa B
4acTu CTOMKOCTU K MEXAHNYECKUM BHELLHMM BO3OENCTBYIOLWLMM dhakTOpam

[OCT 18311-80 WM3genusa anekTporexHnmdeckue. TepMuHbl U onpeaeneHus
OCHOBHbIX NOHATUN

[OCT 20074-83 3nekTpoobopydoBaHME U 3MEKTPoyCcTaHoBKKU. Meton
N3MEPEHUA XapaKTEPUCTUK YaCTUYHbIX Pa3psaaoB

oCT 23216-78 N3penus ANEKTPOTEXHUYECKME. XpaHeHue,
TPaHCMNOPTUPOBAHUE, BPEMEHHAs  MPOTUBOKOPPO3MOHHAA  3allmMTa,  YNaKOBKaA.
O6ume TpeboBaHUa N METOAbI UCMbITAHUN

[OCT 26196-84 (MOK 437-73) W3onatopbl.  Metoo — namepeHus
MHAOYCTpPUarbHbIX paganonomMmex
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[OCT 28207-89 (M3K 68-2-11-81) OcCHOBHblIE METOAbl UCMbITAHUA _Ha
BO34eNCcTBUE BHeLIHMX dbakTopoB. YacTtb 2. cnbiTanus. NcnbiTadHne Ka: ConsHou
TYMaH

[OCT 28209-89 (M3K 68-2-14-84) OcHOBHblE METOAbl MCMNbITAHWUA _Ha
BO3OeNCTBUE BHeLIHMX hakTopoB. Yactb 2. UcnbiTaHua. NcnbiTaHne N: Cwmena
Temneparypsbl

[OCT 28226-89 (M3K 68-2-42-82) OcHOBHblE METOAbl MCNbITAHUA _Ha
BO3OenCcTBUe BHelHuX daktopoB. Yactb 2. WcnbiTanHusa. WcnbiTanHue Kc:
McnbiTaHne KOHTaKTOB M COeANHEHUN Ha BO3OENCTBME IBYOKUCHU CEpPbI

Mpumeyvanne - lNpu NONb3oBaHUMM HaCTOAWMM CTaHOAPTOM LenecoobpasHo
NpoBEepUTb [OEWNCTBME CCbISIOYHbIX CTaHOapTOB B WMHEOPMAaUMOHHOW CcucTeme
obuwero nonb3oBaHusi - Ha odwmumnanbHoM cante PegepanbHOro areHTcTBa Mo
TEXHUYECKOMY PerynmpoBaHuIio U MeTporiornn B cetu VIHTEpHET unn no exerogHo
n3gaBaeMoMmy MHGOPMaUMOHHOMY yKasatemnto "HauuoHanbHble cTaHgapThbl',
KOTOpbIN onybnmMkoBaH MO COCTOSHUMIO Ha 1 sHBapA TeKkywero roga, M no
COOTBETCTBYHOLUMM EXEMECSYHO M3gaBaeMbiM WHAOPMALMOHHBIM yKasaTensim,
onybnuMKoBaHHbIM B TeKylleM rogy. EcnmM CCbiNoYHbIM  CTaHOapT 3aMeHeH
(M3MeHeH), TO MpyM NOMb30BaHMM  HACTOSAWMM  CTaHOapToM  criegyet
PYKOBOACTBOBATLCS 3aMEHSAWMM (MBMEHEHHbLIM) CTaHA4apTOM. ECrn cCbIfoYHbIN
CTaHOapT OTMEHeH 0e3 3aMeHbl, TO NONIOXKEHNE, B KOTOPOM [aHa CCbIfiKa Ha Hero,
NPUMEHSIETCA B YacTW, He 3aTparMBatoLLEN 3TY CCbISIKY.

3 TepMuHbI U onpeaeneHus

B HacTosilem ctaHgapTe npumMmeHeHbl TepMuHbl o FTOCT 16504, TOCT 18311,
a TaKxe crnegyrowme TeEPMUHbI C COOTBETCTBYHOLLMMW ONpPeaeneHNsIMA:

3 . 1 orpaHnunTenb nepeHanpsbkeHUNn HenuHenHbin; OIlNH: Annapar,
npegHasHadYeHHbIn ANa 3aWmMThbl U30NSUUK 3NeKTPoodopyaoBaHMS OT rPO30BbLIX U
KOMMYTaLMOHHbIX MepeHanpsXXeHun, npeacTasnaiowmn cobor nocrnegoBaTesibHO
n/vnn napannensHO CoeaMHEHHbIE METaNNOOKCUAHbIE BAapUCTOPbl 6€3 Kaknx-nmbo
nocnegoBaTesibHbIX UK napasnnenbHbIX UCKPOBbIX MPOMEXYTKOB, 3aKSIIO4YEHHbIE B
N30MALNOHHBLIN KOpMycC.

3.2 MeTannookcuaHbin Bapuctop: EAWMHWYHBIA KOMMNSIEKTYIOWMIA SNIEMEHT
OTlMH, nmetowmn HENMHENHYO BONbTaMMEPHYIO XapakTEPUCTUKY.

3.3 anemeHT OIlH: lNonHocTbo 3akntoveHHasa B koprnyc YacTb OlNH, koTopas
MOXeET OblTb coeguHeHa nocregoBaTenbHO WunMM NapannenbHo € APYrMMn
anemeHtamn OIlMH ana BbinonHeHnss KoHcTpykumm OlMH Ha 6onee BbiCcOKOe
Hanbonbllee ANMTENbLHO AonycTumoe pabodee HanpspkeHne UMM TOK. ONEMEHT
OTlMH Heob4A3aTenbHO siBnsetcsa cekumen ONMH.

3.4cekuma OIH: Yactb OlH, Heobxoaumas Aans BOCNPOU3BEOEHUS
nosegeHna Bcero OINH npun onpegeneHHom wucnbiTaHun. Cekumsa  OlMH
Heobsa3aTenbHo aABndeTca anemeHTom OlMH.
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3.5 akpaHHoe konbuo OlH: Yacte OlNH, npegHasHavyeHHaa Ons U3MeHeHns
pacnpegeneHns HanpspkeHHOCTU JNEeKTPUYECKOro Mnosig B onpeaerieHHOM 4acTu
NnpocTpaHCcTBaA.

3.6 NpoTMBOB3pbIBHOE YCTPOMCTBO (YCTPOMCTBO ANA cObpoca AaBrieHus):
YcTponcTBO, 06ecneymBaloLee CHWKEHNE BHYTPEHHENO AaBNEHNSA B OrpaHn4nTene
Npy BO3HUMKHOBEHUW B HEM BHYTPEHHEro MOBPEXOEeHUs W npenoTBpallaroLlee
B3pbIiBHOE pa3spyLueHne kopnyca OlNMH nnm ero paspyleHne ¢ pasneTom OCKOSKOB
32 HOPMUPYEMYIO 30HY.

3.7 HauGonbluee ANUTeNbLHO AonycTMMoe paboyee HanpspkeHne OMH L,
: Hanbornbluee gencteylollee 3HadeHWe HanpsikeHUs MPOMbILLIEHHOM 4acToThl,
KOTOpoe MOXeT ObITb MpurioxeHo HenpepbiBHO K OlH B TeyeHne Bcero cpoka ero
CNyObl U HE NPMBOAMUT K MOBPEXOEHMIO UMM TepMmnyeckon HeycTomdmsocTn OINNMH
NPy HOPMUPOBAHHBIX BO3AENCTBUSAX.

3.8 HOMMHanNbLHoe HanpsbkeHwe L7 : [lencTsylollee 3HaYEHME HanpPsHKEHUS
NPOMBbILLIEHHON YaCTOTbl, KOTOPOE OrpaHMYUTENb MOXET BblAEpPXMBATb B TEYEHNE
10 ¢ B npouecce pabouunx ucnbiTaHMn. HOMUHaNbLHOE HanpPsXeHWe OO0IMKHO ObITb
He MeHee 1,25 HanbonbLlero 4nNMTensLHO OMNYCTUMOro pabovero Hanps»KeHus:.

3.9 umnynbc: YHUNONSpHasa BOSIHA HarnpsbkeHUss Unv Toka, BospacTarowasa 6e3
3aMeTHbIX KonebaHun ¢ OOornblUON CKOPOCTbHD OO0 MaKCUMarbHOro 3HaYeHus U
YMEHbLLUALWAACS, 0ObIYHO C MEHbLUEN CKOPOCTLIO, A0 HyNA ¢ HEGOMbLUIMMMK, €Ciu
970 6yaeT MMeTb MECTO, Nepexogammn B NPOTUBOMOSIOKHYIO NONSPHOCTb.

MapameTpamun, onpeaensaiowmMm NMNYNbCbl HANPSXKEHUST UM TOKa, SIBIIAOTCS
NONSIPHOCTb, MakCMMaribHOe 3HadyeHue (amnnutyga), YCroBHas AfMTENbHOCTb
dpoHTa 1 ycnoBHasa AMUTENBHOCTb UMMYfbCa.

3.10ycnoBHOe Hayano wumMmnynbca: Toyka Ha rpadmke 3aBMCUMMOCTU
MFHOBEHHOIMO  3HAYEHUS1  HanpsbkeHWsi/Toka OT  BPEMEHK,  onpeaensiemas
nepeceYyeHnemM OCU BPEMEHU MNPU HYNMEBOM HaMpPsDKEHUN WM TOKE W MPSIMOW,
NpOoXoasLLen Yepes ABE KOHTPOSIbHbIE TOYKM Ha POHTE uMnynbca. [ns nmMnynscoB
TOKa KOHTPOSbHble TOYKM AorkHbl cocTaBnsate 10% mn 90% makcmmarnbHoro
(aMnnMTygHOro) 3Ha4YeHus.

3.11 ycnoBHoe Bpems (ANUTENbHOCTL) ¢hpoHTa MMnynbca 7i: Bpewms,
BblpaXeHHOE B MUKPOCEKYHOAX N onpeaensemoe yMHoXeHneM Ha 1,25 BpemeHu B
MUKpOCeKyHaax, HeobxoaMMoro Ansa yBenmdeHnss MakCumMarbHOro (amnsmTygHoro)
3HayeHuna nmnynsca ot 10% 8o 90%.

MpumevaHune - Ecnn umetotcs konebaHus Ha poHTe, onopHble ToUukn B 10% u
90% porrkHbl 6bITb B3SThI HA YCpeaAHEHHOM AN KonebaHnn KpuBon.

3.12ycnoBHass ANUTENbLHOCTL uMMynbca I5: Bpewms, BbipaxeHHOe B
MUKPOCEKYHOax, MeXdy YCMOBHbIM HayarnoM uMnynsca M MOMEHTOM, Korga
HanpsHXeHWe NN TOK YMEeHbLLAITCA 40 MONOBUHbI MaKCUMarbHOro 3Ha4YeHus.
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3.13 o6o3HayeHne dcopmbl umnynbca: KombuHauuma [Byx uucen B
MUKPOCEKYHAaX, nepBoe M3 KOTOpbIX 06O03HayaeT AfUTEeNbHOCTb (poHTa 7, a

BTOpOE - AJMTENbHOCTbL UMMyrnbca 75 . JTa KoMOuHauus 3anucbiBaetcs: i /75
(3HaKk "/" He nmeeT MaTeMaTN4ecKoro 3Ha4eHus ).

3.14 nmnynbc ToKa 6GonbLON ANUTENBLHOCTU (NMPAMOYrOSfibHbIA UMMYFbLC):
[MpsMOYronbHbIM  UMNYNbC, KOTOPbIM ObLICTPO BO3pacTaeT A0 MakCUMMarbHOro
3Ha4YeHUs, OCTaeTCs MPaKTUYECKU MOCTOAHHLIM B TEYEHMEe HEeKOTOporo nepvopa
BpeMeHn, a 3aTteM ObICTpo nagaeT [0 Hyns. [lapameTpamu, onpenensowmmMm
NPSIMOYTOSbHbIA UMMYSbC, SABAATCA NOMNSPHOCTb, MakCcUMarsbHoe (amnnmMTyaHoe)
3Ha4eHVe N ONTENbHOCTb.

3.15ycnoBHaa ANUTENbHOCTL MPAMOYrofibHOro umMmnynbca: Bpewms, B
TeYeHne KOTOpOro MrHOBEHHOe 3HadeHve wumnynbca ©Oonbwe 10% ero
MaKcumarnbHoro (aMmnimnTygHoro) 3aHadeHus. Ecnm ectb Hebonblme konebaHus Ha
dpoHTe, TO forkHa ObITb HaYepyYeHa CpeaHss KpyBasa AN onpeaeneHnss MoOMeHTa
OOCTWKeHUS1 3Ha4YeHns, paBHoro 10%.

3.16 ycnoBHaa ANUTESNIbHOCTL MaKCUMaribHOro 3Ha4dyeHus (amnnuTyabl)
NpsAMOYrosibHOro umnyrnbca: Bpems, B Te4eHne KOTOporo MrHOBEHHOE 3HaYeHne
nmnyneca 6onbLe 90% ero MakcumarnsHOro (amnanTygHoOro) 3Ha4YeHUS.

3.17 paspsagHbin Tok OMNH: imnynbc Toka, KoTopbin TeyeT Yyepes OlH.

3.18 kpyton umnynbc Toka OlH: Nmnynbc pas3psagHoOro Toka € YCIOBHOM
AMTENbHOCTBIO (ppoHTa 1 MKC (M3MEpEeHHble 3HaYeHUs OOSPKHbl HaXOAUTLCHA B
npegenax ot 0,9 0o 1,1 MKC) 1 ycrnoBHOM ANUTENLHOCTBLIO A0 norycnaga He 6ornee
20 MKc.

3.19 rpo3oBon umnynbc Toka OlNMH: mnynbc paspsaHoro Toka 8/20 MKC npu
ANMTENbHOCTU PPOHTA MMMynbCa B AuanasoHe oT 7 A0 9 MKC U ANUTENbHOCTU
nMnynbca B gmanasoHe ot 18 [o 22 MKc.

3.20 HomuHanbHbIN paspsaaHbIiv ToKk OMNH / : MakcumansHoe (amnnutyaHoe)
3Ha4eHue rpo3oBoro umnynsca Toka 8/20 MKc, ucnonb3yemoe Ans Knaccugukawum
OlMH.

3.21 umnynbc 6onbLioro Toka OMNMH: MakcumanesHoe (amMnnuMTyaHoe) 3HaYeHne
pas3psgHoro Toka, nmetowero dgopmy umnyrnbca 4/10 MKC, KOTOPbIA UCMOSb3YeTCH
ANs1 NPOBEPKN YCTONYMBOCTM OFPaAHNYUTENS K NPAMbIM paspsigamM MOSHUN.

3.22 KOMMYTaUMOHHbLIN uUMnynbc Toka OMNMH: MakcumanebHoe (amnnnTygHoe)
3Ha4YeHne ToKa C YCIIOBHOM ANMTENbHOCTLIO (hpoHTa He meHee 30, Ho He 6onee 100
MKC W YCFIOBHOW ASNUTENbHOCTBbID MMMyMbCa, PaBHOM YABOEHHOMY BPEMEHM
YCIOBHOro opoHTa nMmnyrnbeca.
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3.23 knaccudmkaumoHHbi 1ok OMH /. : AvnnutyoHoe 3HayeHue (Gonee
BbICOKOE aMMnMTygHOe 3Ha4yeHue 13 ABYX NOSIAPHOCTEN, eCNY TOK aCUMMETPUYEH)
aKTMBHOW COCTaBnsaloLLen ToKa NPOMbILLTEHHON YacTOTbl, KOTOPOE MUCMNOSb3yeTcsA
Ona - onpegeneHvst  KraccudwmkaumoHHoro HanpsxkeHuss OlNH mn HopmupyeTcs
N3roTOBUTENEM.

3.2 4 knaccupmkaumoHHoe HanpsbkeHme OMNMH T : MakcumanbHoe

(aMnnuTygHOE) 3HaYeHWe HarpsKeHUA NPOMbILLIEHHOW YacTOoThbl, AefNeHHOe Ha ﬁ
, KOTOpoe OOmKHO ObITb NpunoxeHo Kk ONNH ans nonyveHus KnaccudmkauOHHOro
ToKa. KnaccudwkaunoHHoe HanpsbkeHue MHoroanemeHTHoro OlNMH onpepensetca
Kak CymMMa KriacCudmKauMOHHbBIX HanpsX)eHUn OTAENbHbIX SSIEMEHTOB.

3.25 nponyckHaa cnocob6Hocts OIMH fnp: Hopmunpyemoe wusrotosutenem
MakCuMaribHoe 3HadYeHWe MNPSIMOYroflbHOro UMMyrbca Toka AnmtenbHocTbio 2000
MKC (TOK nponyckHon cnocobHocTtn). OlNH porkeH Bblagepxatb 18 Takumx
BO3JENCTBMM C MPUHSATOM MNOCneoBaTeNbHOCTBIO MX NpUrioxeHus 6e3 notepu
pabo4ynx Ka4ecTB.

3.26 octaoweecsa HanpsikeHne OIMNH I/,..: MakcumanbHoe 3HayeHve
HaNpPsPKEHNA Ha OorpaHu4YmUTEne rnpu NPoTeKaHUM 4Yepes Hero UMMysribCHOro Toka C
AaHHOW amMnMTyaon n oopmon nMnyssca.

3.2 7 komnnekTtoBoyHoe HanpsikeHme ONMH T7.,.: Hopmupyemoe
nsrotoButenem octawweeca HanpsxkeHne OlNH npu HOPMUMPOBAHHOM UM e

MaKCUManbHOM 3HaYEeHUM TOKa rPoO30BOro MMNYIMbCa (£ - TOK KOMMIEKTOBKM) B
avanasoHe 0,01-2,0 HomuHanbHoro paspsigHoro Toka OlNH. Ha aaHHoe HanpsixeHue
nsrotosutenb komnnektyer OFH no cymme pesynbTaToB W3MEPEHUMM Ha
aNemMeHTax, CeKUNaX Unn eaUHNYHbLIX BapuCTOpaXx.

3.28 xapakTtepuctmka "HanpsixxeHue-BpeMAa": BbloepxmMBaemMoe HanpsKeHue
NPOMBILLNEHHON 4YacTOTbl B 3aBMCMMOCTWU OT BpPeMeHn ero npunoxeHus Kk OlMH.
[MokasblBaeT MakCUMarbHbIN NPOMEXYTOK BpeMeHW, B TeveHne kotoporo k OlMH
MOXET OblTb MPUIIOXKEHO HanpsKeHNEe MNPOMbILLTIEHHON 4acTOThl, MpeBbllLaoLLee

Uk , HE Bbl3bIBasi MOBPEXOEHNS! UMW TEPMUYECKOI HEYCTONUMBOCTMU.

3.29 ynenbHasa 3Heprus: PacceBaemasi orpaHn4mTenemM aHeprud, nony4yeHHas
MM NpU  NPUIIOKEHUM OAHOrO MMMynbca ToKa MNPOMYCKHOW CNOCOBOHOCTMH,
OTHECEHHas K Benu4MHe Haubornbluero AnmMTenbHO AonycTumoro paboyero
HanpsKeHns.
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3.30 Tepmunuyeckasas HeyctonumBocts OINH: CocTosdHMe, npu KOTOPOM
Bblgenaowasca B ONH MowHOCTL MpeBbIWaeT ero CnocobHOCTb paccevBaHus
Tenna, YTo NPUBOAUT K POCTY TemnepaTypbl OrpaHU4UTENs, NoTepe ero TensioBom
CTabUNbHOCTU U pa3pyLLEHUIO.

3 . 3 1koacpdurumeHT nponopLuvoHarnbLHOCTU M KoadgdmumneHT
NPONOPLIMOHANbHOCTU 3NIEKTPUYECKUX MapamMeTpoB obpasua (3ariemMeHTa, cekuum
UM BapucTopa) Nno OTHOLLEHWUIO K MOfHocTbio cobpaHHomy OTMH. Onpependaetcsa

KakK OTHOLLEHME KOMMNMNEKTOBOYHOro Lii . (KnaccudmkaumoHHoro L, ) HanpsikeHus
NoNHOCTblo cobpanHHoro OlH K KOMNNEKTOBOYHOMY  (KnaccudmKaunoHHOMY)
HaNpPsDKEHUIO, N3MEPEHHOMY Ha npedHa3Ha4YeHHOM K UchbiTaHusM obpasue:

Bl

McC -

3.32 3aBeplueHHbIN pa3psaa: SBneHne, CBA3aHHOE C NOBPEXOEHNEM U30MNALINM
NpU 3NEKTPUYECKOM BO3AENCTBMU, KOTOPOE XapaKTepu3yeTCsl Pe3kUM nageHnem
HanpPsHKEHUS 1 NPOXOXKOEHMEM TOKa.

3.3 3 nepekpbiTme: 3aBepLUeHHbIN pa3psg No  NOBEPXHOCTU TBepaoro
OV3NEKTpUKa.

3 . 34 B3pbIiBOGe3onacHOCTL: OTCyTCTBME B3PbIBHOMO  paspyLUeHust Mpu
BHyTpeHHeM nospexaeHun OlNMH mnnm paspyweHne OlNH ¢ pa3neTtom OCKOSKOB B
HOPMUPYEMOWN 30HE.

3.35 kBanucgukaumoHHole wucnbiTaHnsa OIlNH: KoHTpornbHble uWcnbITaHUA
YCTaHOBOYHOW cepun nnn nepsour npombilnieHHon naptum OlMH, npoBogumble C
Lernblo OLEeHKN FOTOBHOCTU NPeanpusTust K BbIMYCKY NPOAYKLMM LAHHOMo Tuna B
3aJaHHOM obbeme.

3.36 npuemMmocaatoyHble UCNbITaHUA: KOHTPOSMbHbIE MCNbITAaHUA NPOAYKLIMM
Npy NPUEMOYHOM KOHTpPOJE.

3.3 7mnoBble wucnbITaHUA: KOHTPOSbHbIE UCMbITAHUA  BblMyCKaeMoun
NpoAYKLMX, NPOBOAMMbBIE C Lefbio OLEeHKN 3deKTUBHOCTU U LienecoobpasHoCTm
BHOCUMbIX U3BMEHEHUIN B KOHCTPYKLMIO, PeLenTypy Uin TEXHONOMYECKUN NpoLLecc.

3.38 nepuoanyeckue ucnbiTaHUA: KOHTPOSbHbIE UCMBITAHUSA BblMyCKaeMomn
npoAyKuun, NpoBogMMble B 06beMax U B CPOKK, YCTAHOBIEHHbIE B HOPMATMBHbIX
AOKYMEHTax C Uernbk KOHTPONs CTabunbHOCTM KayecTBa nNpogykuum u
BO3MOXXHOCTW NPOOOITKEHUS €€ BblMyCKa.

4 Knaccudpukaums
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OrpaHnuunTenn nogpasaensoT Ha rpynnbl:

- N0 BENMYMHE HOMUHaNbLHOro paspsaaHoro Toka (5000 A, 10000 A, 20000 A);

- MO MPONYCKHOM CMOCOBHOCTM Ha MNPSAMOYrOflbHOM WMMYNbCe TOKa
arvtensHocTbto 2000 MKC € yKasaHMeM yOenbHOW 3JHeprm 3Toro umnysbca,
OTHECEHHOW K HambornblueMy ASMTENbHO OOMYCTUMOMY paboyvyemy HanpsKeHWHo.
Knaccbl no NponyckHOM cnocobHOCTH U yaernbHble SHEPrM NpUBELEHbI B Tabnuue
1.

Tabnumua 1 - Knaccel nponyckHon cnocobHocTtn OINH

Knacc nponyckHou || [NponyckHas YpoenobHagqa aHeprus,
crnocobHoCcTn cnocobHocTb, A k[>k/kB, He meHee

1 Ot 250 oo 400 Bkmtoy. || 1,0

2 OT1 401 po 750 Bkntoy. || 2,0

3 Ot 751 po 1100 Bkntou. || 3,2

4 Or 1101 po 1600( 4,5

BKJTHOM.
5 Cs. 1601 7,1

5 OCHOBHbIe napamMeTpbl

51 K OCHOBHbIM MapamMeTpam OrpaHuyuTens OTHOCATCA: Hauborbliee

AnMTEnbHO AonycTUMoe paboyee HanpshkeHne Ly, , HOMUHanNbHbIN paspsiaHbIA TOK

I,, ocTalowmecs HanpskeHUs Mpu  HOPMMPOBAHHbIX  TOKax, MPOMyCKHas
CMOCOGHOCTbL M yaenbHasa aHeprust Ha 1 KB HanbonbLuero AnMTensHO 4oMyCTUMOrO
paboyero HanpsKeHns.
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52 PeKOMeH,EI,yeMbIe 3Ha4YeHnss HaubornbLLero annMTenbHoO  AonycTmuMoro

paboyero HanpsKeHUst orpaHuunTEens Unp ANs1 9NEeKTPOYCTaHOBOK, NPUMEHSIEMbIX
B Poccunckon ®epepaumn, kB: 3,0; 3,3; 3,6; 5,0; 6,0; 6,6; 6,9; 7,2; 10,5; 11,5; 12,0;
15,2; 17,5; 18,0; 19,8; 24,0; 26,5; 30,0; 36,0; 38,0; 40,5; 44,0; 46,0; 48,0; 60,0; 73,0;
77,0; 83,0; 88,0; 100,0; 105,0; 110,0; 146,0; 151,0; 156,0; 172,0; 176,0; 210,0; 220,0;
230,0; 303,0; 318,0; 333,0; 336,0; 455,0; 465,0; 475,0.

5.3 CTpyKTypa yCnoBHOro o603Ha4eHUs1 orpaHnymnTens (pekomeHayemas)
OnH- X- X X[ X} X XX

KnumMaTM4ecKoe MCNONHEHHE W KaTeroprn
pazameweaHun no NOCT 15150-69

Tox nponyckHoW cnocobHocT ONH, A

HoMuHanesHsR paspagHs:a ToK (oasa unm gee wwedpe), KA

HauBonewee anWrensHo aonycTumoe pabouee HanprRxenve U B

KNnace HanpRweHia ceTi, kB

Byxea, oboanavalian Matepran nokpeiwsM, M (nonvmep);
otcyTeTeMe Byxeel oboanavaet dapdop

Mprmep yCnoBHOrO 0603HaAYEHMs OrpaHNYUTENS:

Ofl1H-I1-220/146/10/550 YXIJ1 1

6 TexHuyeckue TpeboBaHUA

6.1 O6wmne TpeboBaHUA

6.1.1 OrpaHn4nTenn OormkHbl N3roTOBMATLCS B COOTBETCTBUN C TPEOOBaHNAMMU
HaCTOSALLEro ctaHgapTa.

6.1.2 OrpaHnynTenn AomkHbl ObITb NpegHasHa4vyeHbl Ans paboThl B panoHax C
YMEPEHHbLIM UNMN(KM) XOSOAHLIM KIMMaTOM B YCIIOBUSIX, MPeAyCMOTPEHHbIX ASis
KnnmaTtunyeckoro ncnonHeHus Y nnm(n) XJ1 ¢ ykasaHmem KkaTeropmm pasmeLleHus no
OCT 15150 mn pormkHbl yOOBMETBOPSATbL B YacTU BO3OEWCTBUST KIMMaTUYECKMX
dakTopoB TpedboBaHuam [OCT 15150 nTOCT 15543.1.

6.1.3 OrpaHnuntenn [omkHbl ObiTb MpedHasHavyeHbl Ans dKcnfyaTauum Ha
BbicoTe He 6onee 1000 M Hag ypoBHEM MOPSI.

6.1.4 OrpaHnynTenn LOSPKHbI OOMNycKaTb CMEHY TemnepaTyp B AuanasoHe,
ykazaHHoM B [OCT 15150 ans cooTBETCTBYOLLEIO UCMOMHEHNA annaparTa.

6.2 OCHOBHbIE 3neKTPMHeCKMe XapaKTepucTuku
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6.2.1 OcTalowpmeca HanpsKeHusi Ha orpaHudmuTene LOSmkHbl ObiTb yKasaHbl
N3roToBUTENEM B TEXHUYECKUX OOKYMEHTAX Ha KOHKPETHLIE TUMbl OrpaHUYUTENEN
npn umnynscax TokoB 30/60 mkc, 8/20 mkc u 1/10 MKC C MakcuMmanbHbIMK
3Ha4YeHNAMM UMMYrbCOB, YKa3aHHbIMK B Tabnunue 2.

Tabnmua 2 - Hopmupyemble MakcumasribHble 3HaYEeHWs UMMNYNbCOB TOKOB 4Yepes
orpaHuyuTEnb

Knacc HoMuHanbHbIN MakcumarnbHble 3Ha4YeHuUst TOKOB, A, npwu
orpaHn4nTENS NO || pa3psaHbIA - TOK, || UMMybcaX, MKC
NPOMyCKHOM A
CcrnocobHocTn
30/60 8/20 1/10
1 5000 125, 250, (2500, 5000, {5000
500 10000
10000 125, 250, (|5000, 10000, || 10000
500 20000
2 10000 250, 500, ([5000, 10000, (| 10000
1000 20000
3 10000 500, 1000, |[{5000, 10000, (| 10000
2000 20000
4 10000 500, 1000, |[5000, 10000, (| 10000
2000 20000
20000 500, 1000, |{ 10000, 20000
2000 20000, 40000
5 20000 500, 1000, |{ 10000, 20000
2000 20000, 40000
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6.2.2 [JorrkHa 6bITb onpeferneHa xapakTepucTuka "HanpshkeHune-pems” Ons
cliydaeB [0 W nocne npeasaputenbHoro Bo3genctsus Ha OIlMH  aHeprun,
COOTBETCTBYHOLLEN:

- ANA orpaHnYmMTENen Krnacca nponyckHOM CnocOBHOCTM 1 - OgHOMY MMMYIbCY
BonbLoro Toka ¢ amnnutygon 65000 A;

- ONsl OrpaHU4mUTENEn KraccoB MPONYCKHOW CnocobHOCTM 2 U Bblille -ABYM
MMMyNibCaM HOPMUPOBAHHOIO TOKa MPOMYCKHOM CNOCOOHOCTMW.

Ans orpaHnyuTenen, pabotawumx B CEeTU C  IPPEeKTUBHO WM [Nyxo
3a3eMfieHHOM HeuTpanblo, 3aBUCUMOCTb AospkHa ObiTb onpedeneHa Ans
AvanasoHa Bpemenu ot 0,1 go 1200 c.

Ans  orpaHnuyuTenen, paboTtaloumx B CE€TM C  U30NMPOBAHHOM UMK
KOMMEHCMPOBAHHOW HeuTparnblo, 3aBUCUMOCTb AofpkHa ObiTb onpegeneHa ans
AvanasoHa Bpemenu ot 0,1 ¢ 4o 6 u.

6.2.3 N3roToBUTENb OOIMKEH NPUBECTU 3HAYEHME KITAaCCUPMKALMOHHOIMO TOKa U1
COOTBETCTBYHLLENO eMy MUHMMArbHOIO KriaccudmkauMoHHoro HanpsikeHmst ONNH.

6.2.4 OrpaHnunTenb AOIMKEH BblaepmBaTbh 0e3 noBpexaeHus Bosgenctene 18
NPAMOYrOfbHbIX MMMNYMbCOB ToKa AsmTenbHocTbio 2000 MKC € MakcumarbHbIM
3Ha4yeHvemM (amnnMTyaon), paBHbIM 3HAYEHMIO TOKa MNPOMYCKHOM CrnocobHOCTY,
yKa3aHHOro U3roToBUTENEM.

6.2.5 OrpaHnuutens OorkeH BbiaepxuBaTbh 6e3 nospexaeHna 20 umnynbcoB
HOMWHasbHOro paspsagHOro Toka u 2 nmnynbca 60MbLOoro Toka ¢ amnsnTyLou:

- 65000 A - ana orpaHuuyuTenen 1-ro knacca nporyckHOM CNOCOOHOCTU U
HOMMHarbHbIM pa3psaHbiM Tokom 5000 1 10000 A;

- 100000 A - ons orpaHuduTenen 2-5-ro KnaccoB NPONycKHOM cnocobHOCTU U
HOMMHanNbHbIM pa3psaHbiM Tokom 10000 1 20000 A.

6.2.6 OrpaHnunTenn [OOSPKHbI BblAEepXMBaTb COBOKYMHOCTb BO34ENCTBUM,
BO3HMKAIOLWLMX MNPy SKCnfyaTauMm W MoaenMpyemMblix padounmmn UCMbITaHUSMN,
KOTOpble He [AO0SPKHbl MNPUBOAUTL K  MOBPEXOEHUO WM noTepe TennoBown
YCTONYNBOCTMU:

- ONga orpaHuuuTenen 1-ro krnacca npornyckHOM CNOCOOHOCTU U HOMUHAaNbHbIM
pa3psagHbiM Tokom 5000 n 10000 A - 20 MMNynbCOB HOMMHArNLHOMO pPaspALHOro
TOKa 1 2 umnyrnbca 6onbLuoro Toka ¢ amnnmtygon 65000 A,

- Ana  orpaHuuutTenen 2-5-ro  KnaccoB MPOMYCKHOM CMOCOOHOCTU U
HOMUHanbHbIM pa3psagHeiM Tokom 10000 n 20000 A - 20 nmMnynsCoB HOMUHANBHOIO
paspagHoro Toka, 2 uMmnynbca Gonbworo Toka ¢ amnnutygon 100000 A mn 2
MMNynbca ToKa NPOMYCKHOM CMOCOOHOCTMW.

6.3 TpeboBaHUA K BHELUHEN U3ONALNMN

http://lwww.razrad.ru/gost/ - FTOCTbl N0 9NEKTPOTEXHMKE



6.3.1 nnHa nyTu yTeYKU BHELUHEN M3O0MALUKM OrpaHnymTens, paboTarollero B
YCIIOBUSIX, COOTBETCTBYIOLLMX CTENEHN 3arpsidHeHuns |, JormkHa 6biTb He Hwke 1,8
cM/kB HanbonbLuero pabo4vero HanpskeHNsa ceTu, a npu ctenenn 3arpsasHexns i,
IV - He Hmxe 2,0; 2,5; 3,1 cM/KB cooTBETCTBEHHO.

6.3.2 N3onsums orpaHnduTenemn, U3rotosrieHHasi C NPUMEHEHNEM OpraHNYecKux
(MONMMMeEpHbIX) MaTtepuanoB, AOfPkHa OblTb  TPEKUHM-9PO3UOHHO-CTOMKOM B
cootBeTcTBUM ¢ TOCT P 52082.

6.3.3 M3onsauusa Koprnyca orpaHuyuTens LOfbkHa BblOepxuBaTb MCMNbITaHUS
HaNpshKeHNEM rPO30BOr0 MMMNynbca, KOMMYTaLMOHHOMO UMMYrbCca, OAHOMUHYTHOMO
HaNPS»XeHNSA NPOMbILLITIEHHOW YaCcTOThl.

6.3.3.1 MicnbiTaHnio Hanps»keHMeM rpo3oBOro MMMNyrbca OOSmkKHa noaBepraTtbCca
n30M9UmMa BCEX TUMOB oOrpaHudmutenen. MakcumanbHoe 3HavyeHue HanpshkeHUs
ncnblTaTteNbHOr0 MMNynbca AOSPKHO OblTb HE MeEHee 3HadeHuUst OCTalLEerocsd
HaNPsS>XeHNA Ha orpaHu4uTEene Npu HOMUHAaNbLHOM Pas3pAgHOM TOKE, YMHOXEHHOIro
Ha 1,3.

6.3.3.2 WcnblTaHno HanpsbkeHneM KOMMYTAUMOHHOrO uMMnynbca AoSPkHa
noaBepratbCs BHELLHAS U30MAUMS OrpaHNYmMTENen ¢ HOMUHaNbHbIMU pas3psaaHbIMA
Tokamm 10000 1 20000 A n HambornblmMM OrMTENbHO AOMYCTUMbIM pabovnm
HanpskeHnem 210 kKB n Bbliwe. 3Ha4yeHne UCNbITATENbHOIO HaNPSXKEHUS O0SMKHO
OblTb pPaBHO 3HAYEHMIO OCTAIOLLErOCs HanpsbkeHUs Npyv HambosblLUEM 3HaYEeHUU
KOMMYTaLMOHHOIO TOKa 13 NpMBEAEHHbIX B Tabnmue 2, yMHOXXeHHOMY Ha 1,25.

6.3.3.3 VcnbiTaHNo HanpsKeHWeM NPOMbILLIEHHON YacToThl (1 MWH) OOSMKHbI
noaBepraTbCAa OrpaHNYMUTENN C HOMUHANbHBLIM pa3psiaHbiM TokoM 5000 A, a Takxke
OorpaHuYnTENM C HOMUHAarnbHbIM paspagHbiM Tokom 10000 n 20000 A, gnmTenbHO
aonyctumoe paboyee HanpskeHue KoTopbix MeHee 210 kB.

AMNNMTYga OAHOMMHYTHOIO WUCMbITATENbHOMO HarpsbkeHUst OormkHa OblTb He
MEeHee 3Ha4YeHus:

- OCTalLErocs HanpsikeHns Npu HOMMHaNbLHOM Pa3psiAHOM TOKe, YMHOXEHHOrO
Ha 0,88, - ons orpaHMYUTENEN C HOMUHaNbHLIM pa3psaHbIM Tokom 5000 A;

- OCTalLErocs HanpsbkeHns npu HanbonbleM 3HAYEHUM KOMMYTaLMOHHOMO
ToKka no Tabnvue 2 (B 3aBMCMMOCTM OT Kflacca MpPOnycKHOM CNocOBGHOCTU U
HOMWHAsbHOro paspsagHOro Toka), yMHoXeHHoro Ha 1,06, - ona orpaHuyuTenen c
HOMWHasbHbIM paspagHbiM TokoM 10000 1 20000 A.

6.3.3.4 [na orpaHundutenen kateropmm pasmewweHns 1 no[OCT 15150
UCMbITAHUA  OOHOMMHYTHbIM  HanpsbkeHWeM  MPOMBILLIEHHON  4acToTbl U
KOMMYTaUMOHHLIM ~ MMMYNbCOM  AOSPKHbI  NPOBOAUTLCA  MO4  AoXAeM, ANd
orpaHnuuTenen kateropumn pasmeweHmss 2 no [OCT 15150 wvcnbiTaHUa OOSMKHbI
NpOBOOUTLCA B CYXOM COCTOSHMM W B YyCrnoBusix obpasoBaHus uWHed C
nocregyowmm OTTaMBaHNEM.

6.4 TpeboBaHUA K KOHCTPYKL UMK
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6.4.1 OrpaHn4nTenn AomkHbl 6bITb repMETUYHBIMN.

6.4.2 KOHCTpYyKUMSA OrpaHu4mMTENss B MNOSIMMEPHON M30NAUMM O0IPkHa OblTb
CTOMKOM K NPOHUKHOBEHWIO Baru.

6.4.3 OrpaHn4nTENM OOIMKHBbI UMETb KOHTAKTHbIE 3aXXUMbl 45151 MPUCOEAVNHEHUS K
TOKOBEAYLWMM M 3aseMnsaoumm nposodamM. BBoaHble 3axuMMbl OOSMKHbI OblTb
npUcnocobsieHbl A4S NPUCOEANHEHUS K HAM MEeAHbIX UMK antoMUHNEBBLIX Kabenen n
LUMH, B TOM YUCIIEe N pacLUenieHHbIX NPOBO4OB.

6.4.4 Bce meTannmMyeckme getanu orpaHn4mnTenen 4omkHbl ObiTh 3alMLLEHbI OT
Koppo3un. Matepuan ynnoTHeHUsA Ans repMeTrusannm gormkeH 6bITb 030HOCTONKUM.

6.4.5 Npy MHOroKONOHKOBOW KOHCTPYKUUK OIMH n3rotoBuUTENb AOIMKEH yKa3aTb
MakCuUMarnbHO [OMYyCTUMYK) HEPaBHOMEPHOCTb B pacnpederieHMn TOKOB Mo
KOJTOHKaM.

6.4.6 OrpaHn4nTenn OOrmkHbl ObITb YCTOMYMBBLIMU K BO3AENCTBUSM OKPY>KatoLLEN
cpeabl.

6.4.7 OrpaHnynTenn Kateropmm pasmeLleHna 1 onopHOro UCMNOSTHEHUST OOSMKHbI
BblAEPXMBATb MEXaHUYECKYI0 Harpy3Ky OT TSPKEHWUS NPOBOAOB B rOPU3OHTarIlbHOM
HanpaBfeHun, NpMBedeHHy0 B Tabnuue 3, U BETPOBbIX U rononegHo-BETPOBbLIX
Harpy3ok As1s criegyroLwmx cryyaes:

- Npw rononeae ¢ TOSMWMHOW CTeHKM Nbaa Ao 20 MM 1 BETPE CKOPOCTbIO 15 M/C;

- Npn BETpE ckopocTbio 40 M/C 1 OTCYTCTBMM rononeaa.

Tabrmmua 3 - 3HayeHUs1 MexaHUYEeCKUX Harpy3oK OT TSKEeHUss MpPOBOL4OB B
rOpM3OHTarlbHOM HanpasJSieH A
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Hanbonbliee gnutensHo gonyctumoe || MexaHndeckast Harpy3ka OT  TSKeHUs

paboyee HanpsbkeHne, KB NpPOBOAOB
B rOPM3OHTaNbHOM HanpaeneHuu, H, He
MeHee

OT1 3,0 1060 300

OT73 00 176 500

OT1 210 no 336 1000

OT1 455 po 475 1500

OrpaquMTenM KaTteropmm pasmMmeLleHnd 1 NoABECHOr0 MCMOSMHEHUS] OOIDKHbI
BblAEPHKMBATb HArpy3kKn Ha pacTAXeHue OT CcODOCTBEHHOro Beca M noaBOAsLUMX
nposogoB C y4eToOM BO3OENCTBUS Ha HUX roronega v BeTpa B COOTBETCTBUMN C
TEXHNYECKUMN OOKYMEHTaAMMU.

6.4.8 OrpaHnuntenm ¢ HavbonblWMM AOfUTENbHO AOoMYCTUMbIM - paboynm
HanpsbkeHnem ot 3 0o 42 KB gorkHbl BblOepXMBaTb MeXaHUYecKue Harpysku oT
BMbGpauum no rpynne ycrosumn akcnnyatauum M6 no FOCT 17516.1.

OrpaHnynterm ¢ HanbornblmM  OfMTeNbHO  AOMNYCTUMbIM - paboyunm
HanpsbkeHnem cBbllwe 42 KB OOMmkHbl BblOepXMBaTb MeXaHUdecKne Harpysku oT
BMBpauuu no rpynne ycrosumn akcnnyataumm M1 no FOCT 17516.1.

6.4.9 Ecrin OlH nmeeT nsonupytoLLiee 0OCHOBaHWe, TO OHO AOSPKHO BblAEpXKMBaTb
6e3 kakmx-nMbo noBpexaeHUn, CrnocobHbIX BMATbL HA €ro HopMaribHoe
YHKUMOHUPOBAHME, MNPOBEPKN  U3MMOAOWMM MOMEHTOM W KIIMMaTUYecKue
NCMbITaAHUS.

6.4.10 OrpaHnunTenn gomkHbl 6bITb B3pbiBOOGE30MNacHbI. 3roToBUTENL OOIMKEH
yKasaTb MaKCuUMaribHOEe LEVCTBYHLLEE 3HaYeHe YCTaHOBUBLLEroCcsH GOMbLIOrO W
masioro (800 A) Toka KOpOTKOro 3amblikaHus (K3) npyn BHyTpPeHHEM MOBpPEXOEHUM,
KOTOpbIA  OrpaHMyuTEeNb AOMKEH BblaepxvBaTb ©e3 onacHoOro B3pbIBHOMO
paspyLLeHus.

6.4.11 OrpaHnuntenn ¢ HambonblMM OfMTENbHO AO0MYyCTUMbIM  paboynm
HanpsbkeHnem 73 KB v BblLle He JOMKHbI UMETb YPOBEHb YaCTUYHbIX Pa3psagoB npu

HanpsbkeHnn 1,05 Unp Bbiwe 10 nKn.
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6.4.12 OrpaHnuntenm ¢ HanbonblMM ANMTENbHO AONYCTUMbIM - pabdoyvnm
HanpsxeHnem 73 KB ©n Bblle [OMKHbI MMETb YPOBEHb pPaguoroMex npu

HanpsxeHun 1,05 UHP N Npun Bcex Boree HU3KMX 3HAYEHUAX HanpskeHnst He Bornee
2500 mkB.

6.4.13 Noxxapobe3onacHOCTb OrpaHNYNTENS C NONIMMEPHON BHELLHEN N30MsLmen
porpkHa cootBeTcTBoBaTbL [OCT 12.2.007.3.

6.5 TpeboBaHusA 6e30NaCHOCTU KOHCTPYKLUUN

TpeGoBaHuss GesonacHOcTM KOHCTpykumun OIMH [omkHbl COOTBETCTBOBATH
FOCT 12.2.007.3.

6.6 TpeboBaHuA K yTUNu3sayuum

N3rotoBuTens [OMMKEeH [aTb MNOSHYH MHGopMauuio o006 yTunmsauum BceX
komnoHeHToB OIlMH.

7 KoMmnnekTHoCTb

7.1 KomnnektHocTb nocTtaeku OlNH gorrkHa ycTaHaBnMBaTbCA B TEXHUYECKUX
OOKYMEHTax Ha KOHKPETHbIN TUM OrpaHnN4nTEeNs.

7.2 K orpaHuumtento AokHbl OblTb MNPUIIOXEHbl OOKYMEHTbI: MacnopT C
pe3ynbTaTtaMmm npuemMocaaTtoyHblX UcrnbliTaHun (Ha kaxabin OlNH), pykoBoacTBO No
MOHTaXy M aKcnyaTaumm (Ha rpynny nocTaBnsieMblX O4HOTUMHbIX annapaTos).

8 NpaBuna npunemku

8.1 O6wume nonoxeHus

[na npoBepkM COOTBETCTBUS OrpaHMuuTenen TpeboBaHMAM HaCTOSLLEro
CTaHgapTa  NpeanpuaTue-usroToBuTENb  AOSPKHO  MPOBECTM  cregytolme
KOHTpOmnbHble ucnbiTaHmss B cootBeTcTBuM ¢ TOCT 15.309 wnlTOCT 16504:
npuemMocaaToudHble, KBanMdmMKaLMOHHbIe, nepuognyeckue n tunosble. [lepeveHb
NPOBOAUMbIX MNPV 3TOM UCMbITAHWIA U NPOBEPOK NpMBEAEH B Tabnuue 4.

Tabnumua 4 - Bugbl ucnbitaHmi n nposepok OlNMH
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Buabl ncnblITaHUA n || Homep nyHkTa
NpOBEPOK

TEXHUYECKMX || MpaBMn U METOAOB UCMbITaHWIA

TpeboBaHui

npuemo- nepvoau- || ksanudm-
COATOYHbIX || YeCKUX KaLMOHHbIX

1 N3mepeHue || 6.2.3 9.2 9.2 9.2
KrnaccudomKkalMOHHOro
HanpspkeHns
2 N3mepeHune ocTaromxcs | 6.2.1 9.3 9.3 9.3
HanpsH»KeHUN
3 NcnbiTaHne Ha || 6.2.4 - 9.4 9.4
NPOMYCKHY0 CNOCOOHOCTb
4 Pabo4ne ncnblTaHus 6.2.6 - 9.5 9.5
5 OnpegeneHne (| 6.2.2 - 9.6 9.6
XapaKkTEPUCTUKN
"HanpsihkeHne-spemst”
6 MpoBepka |[6.3.3 - - 9.7
9NEKTPUYECKOUN MPOYHOCTU
nsonauumn kopnyca OlNH
7 W3mepeHue 4acTuyHbiX || 6.4.11 9.15 9.15 9.15
paspsgosl)

I
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8 [MpoBepka YPOBHS || 6.4.12 - - 9.16
paguornomexl

9 [MpoBepka - - 9.1
MEXaHN4YECKON MPOYHOCTH:

npwu BO3geuncTsuu || 6.4.7

n3rmbaroLero MoMeHTa

npwu Bo3aencTeum || 6.4.8

BMBpaLum

10 NcnbiTanus Ha || 11 - - 9.14
NPOYHOCTb npu

TpaHCNOPTUPOBAHUU

11 Mposepka |[6.4.1 9122 9.12 9.12
repMeTU4YHOCTU

12 NcnbiTaHus Ha | 6.4.8 - - -
BUOPONPOYHOCTb

13 NcnbiTaHus Ha | 6.1.4 - - 9.10
N3MEHEHNE TemnepaTypbl

cpeasbl

14 NcnbiTaHus Ha | 6.4.6 - - 9.13
YCTON4YNBOCTb K

BO34EeNCTBUAM

OKpy>KatoLLen cpenbl

15 NcnbiTanus Ha|[6.4.10 - - 9.8

B3pbl BOo6€30nacHoOCTb
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16 NcnbiTaHusa Hal|/6.4.13 - - 9.9
noxkapo6e3onacHocTb

17 NcnbiTaHusa Ha|[6.3.2 - - 9.18
TPEKMHI-3PO3NOHHYO
CTOUKOCTb

18 WamepeHne OnuvHbl|(|6.3.1 - 9.17 9.17
NyTU YTEYKM

19 TexHn4ecknm ocMoTp 6.1.1 9.20 9.20 9.20

20 NcnbliTaHns Ha || 6.4.5 9.21 9.21 9.21
paBHOMEPHOCTb
pacnpeneneHns TOKOB
MHorokonoHkosoro OlNH

21 NcnbiTaHusa Ha || 6.4.2 - - 9.19
NPOHMKHOBEHWE Bnaru

22 NcnbiTaHusa Ha || 6.3.3.4 - - 9.7.6
oTTamBaHue nHed

I Ans OMH ¢ Uy, 2 73 kB.

4} na OMNH c rasoBbIMX NOMOCTSIMM.

8.2 MNpnemocaaToyHble UCNbITaHUA
OrpaHnunTenn AomkHbl NPeabsBAATLCSA K MPUEMKE MOLWITYYHO U NOABEpraTbCs
NpoBepKe CNIIOLWHbIM KOHTPOseM no nyHktam 1, 2, 7, 11, 18, 19 tabnumubl 4.

anI nonyv4eHnn HeyaoBJIETBOPUTESIbHbLIX pPe3yribTaTOB XOTA Obl Mo OoAHOMY
NYHKTY OrpaHNYmnTEsb 6pa|<yeTc;|.

8.3 KBanndpnkayunoHHbIe UCNbITaHNA

http://lwww.razrad.ru/gost/ - FTOCTbl N0 9NEKTPOTEXHMKE



8.3.1 KBanugwmkaumoHHbIE UCTbITaHNA 1 MPOBEPKM MO BCEM NMyHKTaM Tabnuubl 4
OOSMKHBbI  MPOBOAUTBLCA  MNOCre  3aBeplueHus pa3paboTky  orpaHuyuTena  Ha
obpasuax, npoweLmx npuemMocaaToyHble UCMbITaHUSA.

8.3.2 Mpu nomny4eHun HeyaoBrETBOPUTESbHBLIX PE3YNLTAaTOB MCMbITAHUN XOTS
Obl N0 OOHOMY M3 NYHKTOB Tabnuubl 4 AomkHa ObiTb yCTAHOBIIEHA W yCTpaHeHa
npudmnHa. lMocrne ycTpaHeHWst MpUYMHbL OOSMKHbI ObiTb NPOBEAEHbI MOBTOPHbLIE
MCMblTaHUst MO 3TOMY MYHKTY, a Takxke MO BCEM MyHKTaM, Ha pesynbraTax
NCMbITAHUIA KOTOPbIX MOMYT CKa3aTbCsl BHECEHHbIE M3MEHEHUS.

8.4 Nepuoanyeckme ncnbiTaHUA

8.4.1 Buabl ncnblTaHun npmveBedeHsl B Tabnuue 4. NepnognyHOCTb UCTbITaHUI
yCTaHaBMMBAETCH He pexe oaHOoro pasa B 5 ner.

8.4.2 lpn nonyyeHUn HeyaoBrETBOPUTESIbHBIX Pe3ynbTaToB UCMbITAHUA XOTS
Obl MO OAHOMY M3 nNyHKTOB Tabnuubl 4 [OmMKHO ObiTb  NPUOCTaHOBIIEHO
NpOM3BOACTBO, YCTAHOBIEHA U yCTpaHeHa rnpu4dnHa. [locne ycTpaHeHuUs Mpu4mHbI
OOSMKHbI ObITb MpoBeAeHbl MOBTOPHbIE WUCMbITAHUSA MO 3TOMY MYHKTY M Npu
NONOXUTENbHOM pesyrneraTte MOBTOPHbLIX  UCMbITaHUA BOCCTaHOBIIEHO
NpOon3BOACTBO.

8.5 TunoBble ncnbiTaHnA

TunoBble MUCNbITAHMSA NPOBOANAT MPU U3MEHEHMSIX KOHCTPYKL MK, TEXHONOru
N3roTOBMIEHMS, NMPUMEHSIEMbIX MaTepuarnoB MM KOMMMEKTYHLWMX, KOTOpble MOoryT
NPUBECTN K UISMEHEHUIO XapakTePUCTUK annapara.

B nporpammy McnbiTaHUA BKIKOYAT UCMbITAHMSA M3 YMCNa KBanndmKauMOHHbIX
no tabnmuue 4, Ha pe3ynbTaTbl KOTOPbIX MOMYT OKasaTb BIMSIHNE BHECEHHble
N3MEHEHMS.

9 MetoAabl UCNbITAaHUN

9.1 O6owume nonoxeHus

9.1.1 TouyHOCTL U3Me peHUn
XapakTepUCTUKN MN3MEPUTESNTBHON CUCTEMbI B 4YaCcTM TOYHOCTU W3MEPEHWUN
AOIKHbI yaoBneTBopAaTb TpebosaHuam [OCT 17512.

9.1.2 UcnbiTyeMble oOpas3ubl
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9.1.2.1 Bce ncnblTaHns 4OMKHbI NPOBOAUTLCS Ha oaHuX 1 Tex xe OlH, cekuunsax
nnn anemeHTtax OlMH.
McnblTaHnss Ha cekuusiX OOSDKHbl OTpakaTb MNOBEdEHWe npeacTaBnsieMblX
N3roToBUTENEM NOSNHOCTLIO cobpaHHbIX OlNMH B 4aHHbIX UCMbITAHUSX.
Mpn nCnbITaHUAX Ha CeKUUSX AOIPKHbI ObITb onpeaeneHbl KOMMIEKTOBOYHbIE

UNKM KNaccugmKaLnoHHbIe HanpspkeHnst cekummn ( Ly o, Ui o).

9.1.2.2 Tpn paboumx WUCMbITAHUSAX, BKKOYaA WCMbITAHWA Ha YCKOPEHHOE
cTapeHue, U UCMbITaHUAX Ha MPOMYCKHYI CMNOCOOHOCTb, NPW UCMbITAHUAX Ha

CeKUUM [OOoIPkHbl ObITb onpeerneHbl UHP.;, /. - Hanbonbluee [ANUTENbHO
IoNycTUMOe paboyee M HOMUHaNBHOE HamnpPsHKEHUs] CEeKL MW, COOTBETCTBEHHO, MO

creaywoLen opmyne

Ul-rpc = Uke 'Urrp"rUm; (1)

UHC = UKI'I.E IUH 'IlIUKI'I!

roe Liqe - KnaccudwKkaunoHHOE HanpsiKeHne CekLuu;

£l - MMHMManbHoe KnaccudwmkaunoHHoe HanpshkeHne ONMH.

9.1.2.3 B OIl'H ¢ HeckonbkuMn napannernbHbIMU KONIOHKaMn BapuCTOPOB [05MKHO
OblTb M3MEpPEHO pacrnpeneneHve Toka Mexay HUMW Npu UMMYrbCHOM TOKe,
yKkaszaHHOM u3rotoButenem. Hambornbluee 3Ha4YEHE TOKa KOSIOHKN HE OOMMKHO ObIThb
BblLLEe BEPXHEro rnpeaerna, yCTaHOBIEHHOrO N3roTOBUTESIEM.

9.1.3 Bce ucnbiTaHMs OOMKHbI NMPOBOAUTLCS B HOPMasibHbIX KMMMaTUYECKNUX
ycrnosusax no FOCT 15150.

9.2 OnpeaeneHune KnaccnuKkauMoHHOro HanpsHKeHUsA
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N3mepeHune KriaccundmkaLMOHHOro HanpsHkeHns nposBoaAT npwv
NPUEMOCOATOYHbIX UCMNbITAHUSAX HA KaXXOoM OrpaHu4uTene.

KnaccudwmkaunmoHHoe  HanpshkeHne  OlNH  gomkHO  m3amepsaTbcsa npu
KraccudmkauMoHHOM TOKEe Ha MONHOCTbio cobpaHHom OlMH, ero anemeHTax wunm
cekuumsix. [Npun namepeHnsax Ha anemeHtax OlNMH knaccudgmkaymoHHoe HanpsXXeHne B
LernioM no annaparty AO0SPKHO OnpeaenaTbCa CyMMUPOBAHMEM KacCUMKaLMOHHbIX
HanNPS>XEHUN 311IEMEHTOB.

K orpaHnuuTento [OMmKHO MpUKNaabiBaTbCA  HarnpsbkeHne  MpOMbILLNEHHON
4acToTbl WM NOOHMMATbCS [0 3HaA4yeHusl, MpU  KOTOPOM 4Yepe3 BapuUcTop
orpaHnunTens Oyaetr npoTtekaTb TOK, aMnMTygHOEe 3HadYeHne aKTUBHOW
COCTaBAoLLEN KoToporo  b6yaeTt paBHO HOPMUPYEMOMY  3HAYEHUIO
KraccudmkaumMoHHOro Toka. MamepeHne Toka cregyetr npoBOAUTb CO CTOPOHDI
3asemnsiemMoro riaHua.

MakcumarnbHoe (aMnnMTygHOE) 3Ha4YeHNe HanpskeHusi, AerleHHoe Ha ﬁ , Npwn
KOTOPOM 4epe3 BapuUCTOp MNPOTEKAeT KrlacCUMKALMOHHBIA TOK, criegyeT
NpUHUMaTbL B KayecTBe KMaCcCU(MKAUMOHHOIMO HanpshkeHus. [lonyyeHHble
N3MEPEHHbIE 3Ha4YeHUss OOMMKHbl OblTb HE HWXKe 3Ha4YeHUW, HOPMMPOBAHHbLIX
N3roTOBUTENEM.

MpumevaHns

1 PekomeHayembI AnanasoH KraccudwmkaumoHHoro Toka - ot 0,05 go 1 mA Ha 1
CM< nnoLaaun BapucTopa ogHokoroHkosoro ONMH.
2 lMpn OlH ¢ napannenbHbIMKM KOSIOHKaMM B OOHOM KOpryce [AuanasoH

KJ'IaCCVICbVIKaLI,VIOHHOFO TOKa AnAa norHoOCTbIo COGpaHHOFO orpaHun4uTena crnepnyert
YBENMNMYNTLb B # pPas3, rge # - YACJ10 naparreribHblX KOJIOHOK.

3 Ecrm amnnuTygbl akTMBHOW COCTaBMSOWEN TOKa B MOSMIOXUTESNBbHBbIN U
oTpyuaTtenbHbl  Monynepuoabl  HanpsikeHust  pasnuyHbl, TO  3HaA4yeHue
KracCUMKALMOHHOIO  HarnpsbkeHnss  crnegyeTt  onpedendatb no  Hanbonblemy
3HAYEHMIO aMNMTYObl TOKa.

4 B kadecTBe OOMNYCTUMOW 3aMeHbl aMMiUTyAbl aKTUBHOM COCTaBNSAOLLEN TOKa
MOXET OblTb MPUHATO MMHOBEHHOE 3HAYEHWEe TOKa B MOMEHT, COOTBETCTBYIOLLMIA
amMnuTyae HanpshKeHus.

9.3 OnpepeneHne ocTarwLWeEroca HanpsHKeHUNA

9.3.1 O6wume nonoxeHus
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9.3.1.1 Bce ucnbiTaHnst N0 onNpeneneHnio OCTaLLEroCs HanpsXXeHUs1 OOSMKHbI
NpPOBOAUTLCA Ha Tpex obpasuax NOSHOCTb COBPaHHOIO OrpaHUYUTENS UMK ero
CeKLMsIX, COCTOSALLMX U3 OLHOro MM HECKOSTbKMX BapuUCTOPOB, Mpy Temnepartype
obpa3uyoB un okpyxawowen cpeabl (20£15) °C. Bpemsi mexay npunoxeHnem
UMMNYNbCOB AOSMKHO BbITb AOCTATOYHbLIM A Toro, YTobbl obpa3sel, ycnen ocThiTb
Ao Temnepatypbl (20£15) °C.

Ona OlNH ¢ HeckonbkuMn KonoHkamu (MHorokoroHkoBbi OlNMH) gonyckaeTtcs
NPOBOAUTb UCMbITaHNE Ha CEeKLMNAX, COCTOALLMX M3 OHOM KOSTIOHKW. B aTom criyyae
OCTalLleecs HarnpsbkeHne cekuun cregyeT onpefenaTb Afs Toka, paBHOro
OTHOLLIEHMIO TOKA MNOMHOCTLI0 cobpaHHoro ONNMH K KOnMYeCcTBY KOSIOHOK B HEM.

9.3.1.2 Tlpn wucnblTaHMAX Ha NOMHOCTbO cobpaHHbix OlH B KadecTBe
OCTalLLEerocd HanpsbkeHUs ONd OaHHbIX MaKCUMarbHOro 3HayvyeHus u ¢opMbl
UMNynbca ToKa crieqyeT NpuHMMaTb Hamborbliee N3 TPeX U3MEPEHHbIX 3HaYEHUN
HanpsKeHUs, NOSlyYeHHbIX Ha Tpex obpasuax NpyM OAHOW U TOW Xe BeNMYMHE U
dopme umnyrnbca TokKa.

9.3.1.3 lNpun ucnbITaHUAX Ha CEKLMM ANa Kaxgoro obpasua crnegyet onpeaenuTb
MacLTabHble KO3MULIMEHTBI KaK OTHOLLEHWE N3MEPEHHOrO Ha obpasue 3Ha4YeHns
OCTalOLLErocA  HanpsbkeHns  Npu  HOPMUPYEMOM  UMMyfbCe  TOKa K

KOMMMEKTOBOYHOMY HanpskeHuto (i . ) MchbiTyeMoro obGpasua. KonmuecTtso
MacwWwTabHbIX KOaduumeHToB Anst ogHoro obpasua B KaxaoM M3 UCMbITaHUA
onpenensieTcsl KonNM4eCcTBOM HOPMUPYEMbIX AN 3TUX UCMbITAHUA MakCUMasibHbIX
3Ha4YeHU NMNYNbCOB TOKa 3a4aHHON (POpMBbI.

3Ha4yeHMe OCTalLWEroca HanpsbkeHnss MNOonHOoCTbio cobpaHHoro OlNNMH  ans
AaHHOIrO  uMnyrbca TOKa  criegyeT  onpefensaTb  Kak — npousBefeHue
KoMnnekToBoYHOro HanpsbkeHust OlNH Ha Hambornblumin 13 NOMy4YeHHbIX Ha Tpex
obpasuyax npu gaHHOM N3MepPEHUN MacLUTabHbIN KO3 MEHT.

9.3.2 OnpepeneHve OCTaKOLWEroCs HanpshkeHUst NPU KPYTOM MMNynbce
TOKa

K kaxxgoMy mn3 tpex obpasuoB LOIPKEH ObiTb NPUIOXKEH OAUH KPYTOW MMMYSbC
TOKa C MaKCUManbHbIM 3HAYEHWEM, PaBHbIM HOMMHANbHOMY pa3psgHOMY TOKY
OlNH. OTKNOHEHWEe HOMUHANbHOIO PaspsiAHOrO0 Toka OT MakKCMMarbHOro 3Ha4YyeHust
He OOomkHO ObiTb Gornee +5%. MakcumarnbHble 3HadeHuss n dopma mMmnynbca
HaNpPsKEHUs, MOSIBMSAIOLLErocsi Ha 93TUX Tpex obpasuyax, [OOoMmkHbl ObiTb
3aperMcTpmpoBaHbl W, €crim  HeobXoOaMMO, CKOPPEKTUPOBaAHbl B  OTHOLLEHWU
9()peKTOB HaBeLEHHOro HaNPsHKeHNA Ha N3MePUTESIbHbIE LIENK, a TakKe reoMeTpum
ncnbliTatenbHoro obpasua u ucnbiTaTenbHbIX LENen.

B kauecTBe 3HayeHusa ocTtatowlerocs HanpsbkeHnst OMNH npu KpyTom nmnyrnbce
TOKa cnegyetr npuHATb Hanborbllee U3  Tpex 3HAYeHUW  HanpshKeHus,
onpegeneHHbix B cootBeTcTBuM ¢ 9.3.1.2, 9.3.1.3 Ana nonHOCTbO COBpPaHHOro
OrlMH.

MpumevaHns
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1 HeobxoguMMOCTb KOppeKkuMuM Wu3-3a HaBOOOK oOrnpenensercs Cneaytowmm
obpasom. IMnynbC Toka C KpyTbiM (PPOHTOM, Kak OMUCaHO Bbille, AOIPKEH OblTb
NPUNOXeEH K MeTannmMyeckomy 650Ky, MMELEMY Te Xe camble pa3Mepbl YTO U
npoBepsieMble 0bpasubl BapucTopoB. MakcumarnbHOe 3HayeHne u  dopma
HaNpshKeHUs, MNOSIBMSIIOLIErocA Ha  MeTannmumyeckom  6rioke, OOMkHbl  ObITb
3aperMcTpupoBaHbl. ECiv mMakcumanbHoOe HanpsbkeHne Ha MeTannmyeckom 6rioke
cocTaBnseT MeHee 2% MaKCMMarbHOro HanpsbkeHust Ha obpasue ¢ BapucTopamu,
TO KOppeKumss WHOYKTMBHbIX HaBOOOK AN M3MEPEHUA Ha BapuUCTOpax He
Tpebyetca. EcnM MakcMmarbHOE HanpsbkeHMe Ha MeTannmyeckom  6roke
HaxoguTcs B ananasoHe oT 2% 00 20% MakcumanbHOro HanpsikeHns Ha obpasue ¢
BapucTopamn, TO dopMa UMMynbCa HanpsHkeHUs Ha MeTanrMyeckoMm Oroke
BblYMTaeTca u3 GOpMbl UMMyfbCa KaKOOro M3 HaMNpsbKEHUMW Ha BapucTopax, U
MaKCUMarbHble 3Ha4yeHUs MOfyYeHHbIX opM  uMmMiynbca LOMkHbl  BbiThb
3aperMcTpmpoBaHbl, Kak CKOPPEKTUPOBAHHbIE HaMpPshKeHUA Ha BapucTopax. Ecrm
MakcuMaribHoe HarpsbkeHne Ha meTannmdeckom 6roke coctaBndaet 6onee 20%
MaKCUMaribHOrO HarnpsbkeHMst Ha obpasuax C BapucTopamu, TO AOSMKHbl ObiTb
NPUHATBI MEPbl MO CHWKEHUIO HAaBOAOK OT MCNbITATElbHbIX LEnen, u cucrema
N3MEPEHNSA HaNPsPKEHNsT A0SPKHA ObITh yryyLleHa.

2 BO3MOXHbIN CNOco0 AOCTMXKEHUSI MOEHTUYHBIX )OPM BOSHbI TOKA B TEYEHUE
BCEX W3MEPEHMM COCTOUT B TOM, 4TOOblI BbIMOMHATL WX OAHOBPEMEHHO Ha
ncnblTyeMoM obpasue 1 MeTannmyeckom 6roke, BKNOYEHHbIX NocneaoBaTesisHO B
ncnbiTatenbHyto uenb. [lpy 39TOM  HYXHO TOSIbKO MNOMEHATb WX MecTamu
OTHOCUTENbHO Apyr Apyra, 4YTOObl M3MEpUTb NafeHuMe HarnpsbkeHnss Ha
MeTannM4eckom BG1oKe nnm Ha ucnbiTyeMom obpasLe.

3 Mnynbc HanpskeHnsa ¢ TUNOBOW (hOPMOWN BOSHbI (OTKOPPEKTUPOBAHHbLIN, MPU
HeobOXoOMMOCTN) C cambiM  BOMbWMM  MaKCUMarbHbIM  3HAYEHUWEM  [OOSDKEH
MCMOoNb30BaTbCA A9 OnpeaeneHns OCTarLWerocsi HanpsiXeHus npu uMnyrsce Toka
C KpPYTbiM (PPOHTOM OrpaHUYUTENS COrflacHO OOHOW U3 criegyowmx npoueayp a)
nnm ©).

Mpoueaypa a)

1) YMHOXaOT TMNOBYHO (POPMY BOSHbI UMMYSibCa HanpsKeHUs Ha MacluTabHbIn
koadpdmumeHT (9.3.1.3).

2) /13 popMbl BOSHbI KPYTOro MMMySibCa TOKa ONpeaensitoT CKOPOCTb N3MEHEHMS
TOKa (&i/df) NO MOMHOM BOSHE W YMHOXAKT €e Ha WHOYKTUBHOCTb, YTOObI

onpedeniTb MHAOYKTMBHOE MadeHue HanpsbkeHus i), kB, no crnegyoLlen
copmyrne
U{5)=L-£—L'-k-ﬁ

it ot @)

rae L - MHAYKTUBHOCTb Ha e4VHULY ANvHbI, MKH/M;

a1
E - CKOpPOCTb U3AMEHEHNA TOKa BO BPEMEHM, KA/MKC;
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L'=1 anga orpaHnyuTenen Hapy>XHon yCTaHOBKW;
# - BbICOTa OrpaHn4UTENs Mexay BbiBOAaMMU, M.

3) JobGaBnsatoT pesynbTaTbl MO nepedncrieHnsm 1) n 2) K OCHOBHOM dhopme
BOJSIHbI; OCTaKOLLEECHA HanpshXeHne Ha orpaHu4mnTene nNpu MMMynbce Toka C KpyTbiM
JOPOHTOM paBHO MakCUMasribHOMY 3HAYEHMIO Pe3yrbTUPYoLEN (OPMbl BOSHbI.

Mpoueaypa 6)

1) YMHOXal0T MakCUMarbHOe 3Ha4eHne U3MEePEHHOrO HanpPsXXeHNA UMMyrnbca Ha
MacLTabHbIn koaddmumeHT (9.3.1.3).
2) OnpenensioT WHAOYKTMBHOE MNadeHWe HarnpskeHus Mexay BblBOOaMM

paspsigHuka L7, KB, ucnonb3ysi cnegytoLuyto coopmyny

g, op & Ll "
ot Tf ’

roe [, - 'HOYKTUBHOCTb Ha eaAnHULY AnnHbI, MKIH/M;

L'=1 onsa paspsaHUKOB HapyXXHOW YCTaHOBKY;
# - BblCOTa paspsigHMKa Mexay BbiBogaMU, M;

{4 - HOMVHarbHbI pa3pagHbIn TOK, KA;

T - BMTeNbHOCTb UMMYIbCa TOKa C KPYThIM (OPOHTOM, paBHast 1 MKC.

3) CknagblBatoT pesynbraTbl N0 nepeymcrneHnam 1) n 2); nonydeHHoe 3Ha4eHne
crieqyeT NPUHATbL Kak OCTaloLLEeeCa HanpskeHne orpaHnyuTens Npyu uMnysnbce Toka
C KPYTbIM (PPOHTOM.

McnbiTatenbHaa w©  u3MeputenbHas Uennm He OOMMKHbl  MPUBOAUTL K
WHOYKTUBHBbIM BO3OEWUCTBUSIM Ha MWCMNbITyeMbln obpasel, npesbliwarowmMm 2%
N3MEPEHHOr0 3HaYEHUS.
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9.3.3 OnpepgeneHne OoCTalOLWErocA HarnpshKeHUs1 NpyU rpPo3oBOM UMNyrbce
TOKa

K kaxxgomy n3 Tpex ob6pasuoB OOMKHbI ObITb MPUOXEHbI IPO30Bble NMMNYIbCbI
TOKa CO crneaylwmmMmm makcumarnbeHbiMy 3HadeHnamu: 0,5; 1,0 n 2,0 HOMUHaNbLHOro
paspagHoro Toka OrlMH. [onyckaeTca OTKMOHEHME 3HA4YeHUM TOKOB OT
HOpMUPYEMbIX 3HadeHun Ha *10%. [OnmtenbHocTb ppoHTa [oimkHa ObiTb B
npegenax 7-9 MKc, a Bpems 4o nosnycnaga MoxeT MMeTb ntobon Jonyck.

Mo nony4yeHHbIM Ha obpasuax HanpsXKeHUAM ONs KaX4oro M3 MakCUManbHbIX
3Ha4YeHUN rpo30BOro UMMyribCca TOKa creayeT onpefenvTtb B COOTBETCTBUM C
9.3.1.2 n 9.3.1.3 3Ha4YeHNsd OCTaKLIErocs HanpsikeHNsa ANd NOSIHOCTbI0 COBpPaHHOro
OrlNH. HanbBornbluee 13 nomny4YeHHbIX TPEX 3HAYEHUIN NPUHUMAETCS Kak ocTaroLeecs
HanpsbkeHne OlMH npu coOTBETCTBYIOLIEM 3HAYEHUN MPO30BOrO MMMNYybCca ToKa.

Mo Tpem nomnyyYeHHbIM A5S pasHbIX 3HAYEeHWW PO30OBOrO0 UMMyNbca ToKa
3HaYEHUAM OCTalOLLMXCA HanpshkeHUn AN NonHocTbio cobpaHHoro OINMH cTpoar
3aBMCMMOCTb "OCTalLLEeCs HarnpshkeHre - MMNYrbCHbIA TOK", MO KOTOpoW creayeT
onpenensTb 3HAYEHUS HarpsPKEHUA MNPU HOPMUPYEMbIX 3HAYEHUsIX PO30BOro
UMnynbca ToKa.

Mpn npuemocaaTouHbIX WCMbITAHUSX, €CIIM OCTaloWEeecs HarpsbkeHne He
n3MepsieTcs HenocpeacTBEeHHO, TO OCTalWeecs HarnpsbkeHne  MNOSIHOCTbHO
cobpaHHoro OlMH gomkHO onpedensaTtbCsl Kak CyMMa OCTaloLWMXCHA HanpsikeHUn

BapuCTOpoB unM oTaenbHbix anemeHtoB ONMH npu fi,n. Mepexon oT L K
OCTaloLIEMYCA Hanps>KeHUO MNpY HOMUHANbHOM  paspagHOM  TOKe  crepyet
onpenensTb YMHOXEHMEM Ha Haubonbwmi MaclTabHbln  KOSIUUNEHT U3
Nnony4yeHHbIX Ha obpasuax npu KBanMdMKauWOHHLIX UchbITaHMsX. OcTatolleecs
HanpsbkeHne nonHocTblo cobpaHHoro OlMH He [OMmMKHO NpeBbIlaTh 3HaAYEHUE,
HOPMWPOBAHHOE NU3rOTOBUTENEM.

9.3.4 OnpepneneHuve ocTtaloLWerocs HanpsAXeHUA NPU KOMMYTaLUOHHOM
MMnyribce ToKa

K kaxgomy m3 Tpex obpasuoB A0mkHbl OblTb MPUNOXEHbI KOMMYTALMOHHbIE
UMNYNbCbl TOKA, MaKCUMarbHble 3Ha4YeHUs KOTOpPbIX MpuBEedEeHbl B Tabnvue 2.
[onyckaeTca OTKNOHeHMe Ha +5% OT npuBedeHHbIX B Tabnuue 2 3HayYeHun
KOMMYTaLMOHHbIX MMMYIIbCOB TOKA.

Mo nonyyeHHbIM Ha obpasuax HanpsKeHUAM ANs KaXaoro u3 HopMUpyeMblX
MaKCUMarbHbIX 3HaYEHUN KOMMYTaLMOHHOIO MMMyfbCa TOKa criegyeT onpeaenntb
B cootBeTcTBMM C 9.3.1.2, 9.3.1.3 3HaAyeHMs1 OCTalOLIErocs HanpsKeHnsa AOns
nonHocTbto cobpaHHoro OlH. Hambonblwee wn3 Tpex MONyYEeHHbIX 3HaYeHUn
criegyet NpuHATbL Kak ocTawoweecs HanpseHne OlMH npu cooTBeTCTBYHOLLEM
3Ha4YeHUN KOMMYTaLMOHHOIO MMMYSbCa ToKa.

Mo nonyyYeHHbIM Ans pasHbiX 3HAYEHUN KOMMYTALMOHHOrO MMMyrbca ToKa
3HAYEHUAM OCTaKLIMXCS HanpshKeHUn Onst nonHocTbio cobpanHoro ONMH gormkHa
ObITb NOCTPOEHa 3aBUCUMOCTb "OCTaroLeecs HanpshkeHne - UMNYnbCHbIN ToK". T1o
NONy4YeHHON 3aBMCUMOCTM ONpPeaenstoT 3HAYEHUST HAaNPSXKEHUN NPU HOPMUPYEMbIX
3Ha4YeHUAX KOMMYTaLMOHHOIO MMMNYyNbca ToKa, NPUBEAEHHbIX B Tabnmue 2.

9.4 AcnbiTaHUA Ha nreonvycm-lyro CNOCOOHOCTb

p:/mwW.razrad.ru/gost/ - TOCTbl NO aNeKTPOTEXHNKE



9.4.1 O6wme nonoxeHus

Mepen Havanom mUcnbiTaHUA C LEMbi OLEHKM NOCeaywmx pesynstatoB Ha
Ka)kgoM UcnbiTyeMOM obpasue cneayet MaMepuTb OCTaloLLEECs HanpshKeHne npu
HOMWHabHOM pa3psigHOM TOKE.

McnblTaHne [OMMKHO NPOBOAUTLCA Ha Tpex HOBbIX obpasuax MoSHOCTLIO
cobpaHHoro OIlMH, cekuuax OlNH wnmM BapucTopax, KOTOpble He OblnM paHee
NnoaBEPrHyTbl UCMbITAHMAM, 3a WCKMIOYEHMEM BbllLEyKa3aHHOIO  U3MepeHns
OCTalLEroca HanpsXeHusi npu HOMWHarNbHOM paspagHOM Toke. Bo Bpemsi aTux
MCNbITAHUA BapUCTOPbI MOrYT HAXOAUTLCS HAa OTKPbITOM BO34YyXe Npu Temneparype
(20£15) °C. Haubonblwee anuTenbHO Aonyctumoe pabodee HanpsbkeHne
ncnblTyeMblx 06pa3LoB AOIMKHO ObITb HE MeHee 2 KB.

Kaxgoe wucnbiTaHMe Ha npPOMyCKHYK CAOCOBHOCTb AOSMKHO COCTOATH U3
npunoxeHna 18 nNpPsAMOYrofibHbIX MMMYNbCOB Toka AnurernbHocTbio 2000 MK,
pasfeneHHbIX Ha 6 rpynn, Kaxgas M3 KOTOPbIX COCTOMT M3 3 MMMYSbCOB.
NHTepBanbl mexay umnynbscamu B rpynne AofkHbl 6biTb oT 50 go 60 c, a
WHTEpBanbl Mexay rpynnamv UMnyrnbCoOB LOSMKHblI OblTb 4OCTATOYHbIMKU, YTOObI
obpasel, Mor oxrnaguTbCs Ao TemnepaTypbl OKpyKaroLen cpeqpbl.

Mocrne wucnbiTaHMs n oxnaxaeHua obpasua A0 TemnepaTypbl OKpyXaroLeu
cpeabl OOMMKHblI OblTb MOBTOPEHbI U3MEPEHUS OCTAaOLUEroCsl HanpshkeHUsa npu
HOMWHANbHOM pPa3psiAHOM TOKE C Lefibio CPaBHEHUS U3MEPEHHbIX 3HAYEHUN CO
3Ha4YeHUAMU, KOTopble BbIfnv NosydeHbl 40 UCNbITaHUSA. OTU 3HAYEHUS] HE OODKHbI
oTnmyaTbecAa 6onee Yem Ha 5%.

BuayanbHbil ocMOTp 06pa3uoB MOCfe WUCMNbITaHUA He [OO0SPKEH BbISIBUTb
npobosi, nepekpbiTUA, 0OpasoBaHUs TPEewuH WM OPYrnMX  3HAYUTENbHbIX
NnoBpeXaeHNn BapuCcTOPOB.

Mpn UcnbITaHUAX orpaHUYUTENEN B NOSIMMEPHON N30NSLMK, B TOM Cryvae, eciu
N3roTOBUTENMb 3asiBfsieT, 4YTO Henb3s Uu3BfeYb BapUCTOPbl M3  UCMbITYEMOro
obpa3uya, npoBOAAT BU3yalbHbI OCMOTP BHELLHUX 3fIEMEHTOB WUCMbITYEMOro
obpasuya. [ns nNpoBepKM LIENOCTHOCTU BHYTPEHHUX YacTen - BapuCTOPOB, Mocre
oxnaxgeHus obpasua 00 OKpyKalolen TemnepaTypbl, OOIMKEH ObiTb NPUIIOXKEH
OOMOMHUTENbHBLIM  MMMYNbC TOKa MPOMNYyCcKHoM cnocobHoctn. Ecrm  obpaseu
BblAepXasn 3TOT AOMOMHUTENbHbIM UMMNYNbC TOKA MPOMYCKHOM crnocobHocTn 6e3
NoBpEXOEHNs!, YTO AOSPKHO ObiTb NOATBEPXKOEHO OcCUMMNorpaMMamMn Toka, TO
obpaseL Bblaepkan UcnbiTaHue.

9.4.2 Tpeb6oBaHMA K UCNBITAHUAM

HacTosiluee wucnbiTaHMe 3akniodaeTca B MNPUIIOXKEHUMM K  UCMbITATENbHOMY
obpasyy NpsiIMOYroflbHOro UMMyribCca MakCUMarsibHbIX 3HAa4YeHUA ToKa O4MHAKOBOW
MOMAPHOCTM, HOPMUPOBAHHbIX  M3rotoBuTenem. [nsa  nepBoro  umnynbca
MaKCUManbHOe 3Ha4YeHne TokKa AOIMKHO HaxoauTbes B ananasoHe ot 90% ao 110%
HOPMWPOBAHHOIO 3Ha4YeHus1, Anga nocnegyrouwmx umnynscos - ot 100% o 110%.
Mmnynbcbl nogatwTcs oT oboro MMNYynbCHOMO reHepaTtopa, OTBEYatoLLero
crnegyouwmm TpeboBaHMAM:

a) ANUTENbHOCTb MPSMOYrONbHOMO MMMyfbCa TOKa MakKCUMMarbHOro0 3Ha4YeHust
NOIPKHa HaxoauTbes B AonanasoHe ot 2000 go 2400 mKc;

http://lwww.razrad.ru/gost/ - FTOCTbl N0 9NEKTPOTEXHMKE



0) nonHasi OnMTENbHOCTbL WMMyNbCca ToKa He forpkHa npesBbliwatb 150%
ANNTENbHOCTU MakCUMaribHOMro 3Ha4YEeHUS;

B) konebaHus wmnuM nepBoHayanbHbli BbIGpoCc He AorkHbl npesbiwatb 10%
MaKcumMmarnbHOro 3HadeHuss Toka. Ecrm nverotca konebanua, To 4na onpegeneHns
MaKCMMaribHOro 3Ha4YeHust forpkHa BbITh NpoBefeHa cpeaHsas KpuBas;

) SHeprMsi O4HOro MMMynbca Afs KaXdoro ucnbiTyemoro obpasua [ormkHa
onpenensaTbCs Mo ocuunmnorpaMmmam Toka M HanpsbkeHust Ha obpasue npyu 100%
HOPMMPOBAHHOIO ToKa. [lonyckaeTcs onpenerieHne aHeprumM ogHoro uMmnyrnsca Aans
Kaykgoro ucnblTyeMoro obpasua Kak npoMsBeeHne MakCumMarbHOro 3Ha4eHust Toka
N OCTAaKOLLEroCH HanpsXKeHUst Ha OJMTENbHOCTb MaKCUMarbHOro 3Ha4yeHuss Toka
NPAMOYrofibHOro UMnMysbca.

YoeneHyto aHeprnio obpasua onpeendtoT geneHneM nostydeHHON UM 3HEpPrm
OQHOrO uMMNynbca Ha ero Haubosnbllee AnUTENbHO AonycTumoe pabodee
HanpsbkeHne. YaenbHaa aHeprnst OFMH npuvHMMaeTcsi paBHOM HauMMEHbLUEN W3
Nony4YeHHbIX A8 06pa3LoB yaesrbHbIX SHEPTUNA.

9.5 Pabouue ucnbiTaHnsa

9.5.1 O6wue nonoxeHus

9.5.1.1 UcnbiTaHns SOSMKHBbI NPOBOAUTLCS Ha MNONMHOCTLIO cobpaHHOM OlMH mnm
ero cekumn. Cekuus OOSPKHA 3MEeKTPUYECKM UM TEPMUYECKN BOCMPOU3BOAUTH
paboty ncneityemoro OlMH.

OKBMBArNEHTHOCTb TEMmoBbIX XapakTepuctuk cekumn OlMH pgommkHa 6bITh
npoBepeHa UCnbITaHNAMU NPU CreaYHLMX YCIIOBUAX:

a) Kopnyc cekumm JOrpkeH oTBeYaTh crieqyowmm TpeboBaHnsIM:

- MaTepuan gorpkeH 6bITb TeM e, 4To 1 B Kopnyce OlMH;

- BHYTPEHHUA AnaMeTp AoSpkeH ObiTb Takmm e, 4yTto n B OlH. Jonyctnmoe
OTKJIOHEHWE BHYTPEHHEro AuMameTpa CeKumn Kopryca OT BHYTPEHHEro auameTtpa
OlMH He pomkHo ObITb 6onee +5%;

- obLwasi macca kKoprnyca cekuumn (BHELLUHEN U30MsLUK) HE AO0SPKHA NpeBbIaTh
bonee yem Ha 10% nponopumoHarnbHYyH YacTb Kopnyca mogenmpyemoro OlMH;

- TEXHWYECKMMM MepamMn NpeaoTBpalleHO paccedHne Tenna mM3 cekumm B
akcuarnbHOM HanpasfeHuu;

- onsa OlMH B nonnmepHoOM Kopnyce ANnd Toro, YTobbl BbINOMHUTL TENsoBble
TpeboBaHusi, N0 KOHLLaM Kopnyca, a Npu HeobXxoaAnMOCTU BOKPYr HEro, MoryT ObiTb
MCNOb30BaHbl TENNON30SALMOHHbIE MaTepuarnb!.

6) lMpoBoOHVK M3 MedHOW MNPOBOMOKW, WUCMOMb3YEMbIA AN 3NEKTPUYECKUX
COeQVHEHWIA, AOIMKEH MMETb MaKCUMarbHbI AnameTp He Gonee 3 MM.
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9.5.1.2 lpwn npoBegeHnn paboumnx UCMbITAaHUA OOIKHbI ObiTb MCMOMb30BaHbI
HOBbl€ BapuUCTOPbI, @ UCMbITATESIbHbIE HAaNPSKEHNA OOSPKHbI YYUTbIBATb CTapeHue
BaApUCTOPOB 3a MNepuvod  MHOrorieTHenm  9KkcnnyaTaumm nyteM  BBeAeHUd
KoppekTupytomx KoadMUMEHTOB, MNOSTlyYEHHbIX B MpOLEecce WCMbITaHua Ha
YCKOpPEHHOe CTapeHue.

9.5.1.3 HanpsbkeHne WCTOYHMKA MUTAHUA MNpPU UCMBITAHUAX Ha YCKOPEHHOE
CTapeHne N HenocpeacTBEHHO paboymx UCMbITAHUAX AOIMKHO ObliTb M3MEPEHO C
norpeLwHocTbi0 He B6onee +1%, He OOnNycKaeTcs U3MEHEHWe ero amnimMTygHoro
3Ha4yeHus bornee 4yeM Ha 1% nNpu nepexoae OT XONoCTOro XoA4a UCTOYHMUKA NMUTaHNSA
OO COCTOSIHMSA MOnHOW  Harpys3ku. OTHOLWEHME MaKCUMarbHOro  3Ha4yeHus

HanpskeHUs K OENCTBYIOLIEMY 3HAYEHUIO He AOSMKHO OTKIOHATLCA OT ﬁ 6onee
yeM Ha 2%. [onyckaeTcs OTKIOHEHWE HarnpsikeHWUsl MPOMbILLIEHHOMW YacTOTbl BO
Bpems ncnbitTaHuin He 6onee +1% 3agaHHOro 3HayYeHus.

9.5.1.4 Llnkn pabo4vnx ncnblTaHN AOSPKEH COCTOATb U3:

- HaYarbHbIX U3MEPEHWIA;

- NOArOTOBUTESbHbIX UCMbITaHUW;

- CcOBCTBEHHO paboyMx WUCMbITAHWKA, BKMKOYas npeaBapuUTErbHbIM Harpes
CeKkLuMn B TepMoKamepe, NPUroXeHne MMMysnbCoB TOKa, MPUMOXEHNE HanpsihkeHUn
NPOMbILLITEHHOW YacTOThl;

- U3MEPEHUIN N OCMOTpA.

9.5.1.5 WcnblTaHne [OOMKHO NPOBOAMTLCA Ha Tpex obpasuax MNofHOCTbIO
cobpaHHbix OlNH nnn ero cekumax npu Temnepatype okpyxatoen cpeabl (20£15)
°C. Hanbonbwee anvtenbHO gonyctumoe pabouvee HanpsikeHne 3Tux obpasuoB
OOITKHO ObITb HE MeHee 2 KB.

9.5.2 llogtBepxaeHne TepMUYECKON IKBMBANEHTHOCTU WUCMNbITYEMOW CeKuun
OINH gorrkHO NpoBOAUTLCS NMMOO UCMbITAHUSAMN, MO0 pacYETHLIM NyTEM.

9.5.21 WcnbiTaHno  OOSPKHBI  NoaBepraTtbCsl  MOOYMEPEdHO  MOSIHOCTLIO
cobpaHHbI OrpaHNYUTENb UK €ero 3neMeHT (NPY MHOrO3SIEMEHTHON KOHCTPYKLMK),
cogepxalmmn Hanbornbluee KOMMYeCTBO BapUCTOPOB Ha eauHULY ONMHBI, U CEeKL NS
orpaHu4uTens.

K Bapuctopam JormkHbl 6bITb MpUKpensieHbl TepMonapbl W/unm gatymkn Ons
n3MepeHus  Temnepatypbl.  M3rotoButenb MOXeT BblOpaTb  M3MepeHue
Temnepatypbl B OAHOM WIM HECKOSIbKUX Toukax. [lpy mamepeHun Temnepartypbl
TONMbKO B OHOM TOYKE OHa A0ShkHa ObiTb pacnosfiokeHa Ha pacCcTosHUM mexay 1/2
n 1/3 OnvHbl orpaHuymnTens (MnNM cekumu) OT ero BepLumHbl. [Npu namepeHum
TemnepaTtypbl B HECKOSbKUX TOYKaX A0SPKHa onpeaensaTbCa CpeaHasa TemnepaTypa,
Npy 3TOM U3MepPEHUS OOIMKHbI MPOBOAUTLCH HA JOCTAaTOYHOM KONMMYECTBE TOYEK.
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9.5.2.2 NcnbiTyeMbii obpasel, (orpaHuynTeNb UM CEKLNI0) crieqyeT noMewaTb
B 6e3BeTpeHHOM MecTe Mnpu TemnepaType Ookpyxawowero Bosgyxa (20x15) °C.
[onycTuMmoe OTKNOHEHWEe TemnepaTypbl OKpyXXaloLwero Bo3gyxa OT Auana3oHa
HOPMMpPYEMbIX 3Ha4YEHUI HE A0SMKHO BbITh Gonee +3 °C.

BapucTtopbl 4omkHbI 6bITh HarpeTbl 40 Temnepatypbl NpubnuantensHo 120 °C
nyTeM TMPUIIOXKEHUS HaMPsXKEHUST MPOMbILLNEHHOM YacTOTbl C  aMnnuTygou,
NpeBbILWAOLLEN KracCUdMKaLMOHHOE HanpshkeHne. JTa Temnepatypa [LOrpkHa
COOTBETCTBOBATb CpeHEMY 3HAYEHUIO, ECIIN OHAa N3MepeHa B HECKOSIbKMX TOYKaX,
WUNM OOHOMY 3HAYEeHWU, ecriv Temnepartypa U3MepeHa B O4HOM KOHTPONMpyemMou
Tou4Ke. Bpemsa HarpeBa 4oOmkHO 6bITb NPUBIM3NTENBHO O4MHAKOBbLIM 1 BbiGUpaTbCs
B npegenax OT HECKONMbKUX MWHYT OO0 HECKONMbKUX 4acoB B 3aBUCUMOCTU OT
MOLLHOCTM UCTOYHMKA HanpsxeHusa. Korga npenycMoTpeHHas Temrepartypa
OOCTUrHyTa, crnegyet OTKIMOYUTb UCTOYHUK HanpshkeHUs U OnpefenvTb KpUBYHO
oXIaXaeHus B TedeHne He MeHee 2 4. Ecnm nsmepeHunsa npoBoasiTCs B HECKOSbKUX
TOYKax, TO crieqyeT NPOBOAUTbL KPUBYKO CpedHen TeMnepaTypsbl.

9.5.2.3 [omkHo 6bITb NPoOBEAEHO CPaBHEHME KPUBbLIX OXITaXXOEeHUSA MOSHOCTbLHO
CcOBpaHHOro orpaHMynTENss U CEeKLMM C UCMOSIb30BAHUEM CPELHMX 3HAYEHU UNn
€QVHCTBEHHOIO 3Ha4YeHus TemnepaTtypbl. 3Ha4YeHuss TemnepaTtyp LOSMKHbl ObiTb
npuBegeHbl K OOHOM W TOW Xe TemnepaTtype OKpyxawLwen cpedbl nyTem
nobaBrieHns pasHuUbl TEMMNEpPATyp OKpYXalowen cpedbl K KPUBOW, CHATOW Npwu
Bonee HMU3KOM Temnepatype.

9.5.2.4 CeKunsa cuntaeTcsa TepMUYECKN IKBMBASIEHTHON, ecnn B No0oe Bpems
nepuoga OXnaXxgeHus oHa MMeeT TemMrepartypy, PaBHYK UM Bbllle TemMnepartypsbl
orpaHu4uTens.

9.5.3 AcnbiTaHne Ha YCKOpeHHOe CTapeHue
McnbiTaHne npegHasHavyeHo Ans onpeaesieHns CKoOppekTUPOBAHHbBIX 3HaYEeHWN

*
HanGorblUero  ArMTENbHO — JOMyCTUMOro  pabodyero  HanpsbkeHust L I u

+
HOMWHanbHOro HanpsbkeHns L. 1| ncnonbayembix B xoge paboymx UCMbITaHWUN, U
onpedeneHnst XapakTepuUcTUKMU "HanpsikeHne-BpeMs”, MO3BONSHLLMX BbIMOMHATb
3TW UCMbITAHUS HA HOBbIX BapUCTOpPaX.

I} * - ckoppeKkTMpoBaHHOE 3HaYeHVe napameTpa (34ech 1 aanee).

9.5.3.1 Tpu HOBbIX BapuctTopa AOPkHbl ObiTb MOMELLEHbI B TepmoLlukady, K
KOTOPbIM MpUKnagbiBaoT UCMbITATeNlbHOE HanpsXXeHue MNPOMbILLIEHHON YacTOThbl

£/, yduTbiBaKoLEee HepaBHOMEPHOCTb pacrpefeneHns HanpsbkeHnss BAOIb
orpaHunymuTEns, KOTopoe Ans orpaHuuuTenen ¢ X He 6onee 1 M onpenenstoT no
doopmyrie

U =U1-rp.3':1+0=15'H:', (4)
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roe UHP,B - Hambornbluee [ONUTENbHO AonycTuMoe paboyee HanpshkeHue
BapuCTOpa, KOTOpPOe He AOSMPKHO OTNNYaTbCsA OT HOPMUPOBAHHOIO 3HavYeHunss bornee
yem Ha +1%;

H - obwasa anvHa OlMH, m.

[lonyckaetca CcHwikeHue 3HadeHus kKoadpdmumeHta 0,15, yyuTbiBarOWEro
HepaBHOMEPHOCTb pacnpeneneHus HanpsxxeHns B OlH, npwu ycrnoBun, 4TO
PaBHOMEPHOCTb pacnpeneneHns HanpsbkeHns NoaTBepXaeHa U3MEPEHUSMU UIn
pacyeToMm.

Bo Bpema HacTosIWero McnbiTaHUs BapuUCTOP OOSMKEH HaxXOAUTbLCA B cpene,
ncnonsdyemon B OlNH. [1ns 3TOro ncnblTaHMe A0SPKHO NPOBOANUTLCSA HA OTAENbHbIX
BapuCTOpax B 3aKpbITON KaMmepe, 0O beEM KOTOPOW LOSMKEH, NO KpanHen Mmepe, B ABa
pasa npesbiaTtb 00bEM BapUCTOpa, a NIIOTHOCTb Cpeabl B Kamepe LomkHa ObITb
HEe MeHblle 4Yem MNMIOTHOCTb cpedbl B orpaHumdutene. Bo Bpemsi ucnbiTaHus
Temnepatypa MOBEPXHOCTM  BapUCTOPOB  OOIPKHA  KOHTPONMPOBATbCS U
nogaepxveartbcs pasHom (115+4) °C.

9.5.3.2 Tpu ucnbiTyeMblx obpasua AomkHbl ObITb HarpeTbl 4O TemnepaTypbl
(11524) °C. Yepes 1-2 4 nocrie Hayana NPUNOXeHNs HanpsbkeHns &7, norkHa ObIThb

“3MepeHa MOLLHOCTb NOTepb B BAapUcTopax i .
MoLLHOCTb NOTEPb B BapUCTOpaXx AOMMKHA N3MEPSTLCS OAWH pa3 Yepes Kaxable

100 4 nocne nepsoro nsmepeHust . Yepes 1000 4 nocne Hayana ctapeHusi npwu

TEX e CaMbIX YCIOBUSIX JOIMKHA ObITb U3MepeHa MOLLHOCTb NOTepb BapucTopa &

JonycTuMbl  CrnyvyamHble  OTKIMKOMEHUA  HanpshkKeHus OT  UCMblTaTesSlbHbIX
o6pa3LoB B TeYeHME UCNbITaTeNbHOro nepuoaa obulen AnMTensHoCcTbo He Bornee
24 4. Bpems nepepbiBOB He [OO/KHO Y4uUTbIBAaTbCA B CyMMapHOWM
NPOAOIPKUTENBHOCTM UCMbITAHUA. 3akIioYUTENbHOE WU3MEPEHne AOSPKHO ObiTb
BbINOMMHEHO He MeHee 4eM rnocrie 100 4 HenpepbiBHOW Modadn HarnpsbkeHus. B
npegenax AonycTuMblx KonebaHui TemnepaTypbl BCe U3MEpPeHUs OOkHbl ObiThb
npoBeaeHbl NpY 04HON 1 Ton e Temnepatype +1 °C.

MuHMMarnbHoe 3HaYyeHne MOLLUHOCTU NOTEPb CPean U3MEPEHHbIX HE pexe, YeMm

yepes Kkakable 100 4, obo3HavalT Hg (PUCYHOK 1).

PucyHok 1 - 3aBUCMMOCTb MOLWHOCTM NOTEpPb B OrpaHu4ynTene oT
BPEeMeHU UCNbITaHUM NPU NOBbILWEHHON TeMnepaType

http://lwww.razrad.ru/gost/ - FTOCTbl N0 9NEKTPOTEXHMKE



0

-
1000 tw

PucyHok 1 - 3aBUCMMOCTb MOLLHOCTM MNOTEPb B OrpaHu4muTenie OT BPEMEHU
ncnbiTaHUN

NpW NOBbLILLEHHOM TEMNepaType
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Ecin 5 £ 11" Ay, , 70 paboune ucnbitTaHnsa [OSkHbI ObiTh BbIMOMHEHbLI Ha
HOBbIX BapucTOpax, Npu 3TOM:

-ecrm 4 211 A, 10 UHP.; n Ly, ncnonb3yoT 6e3 nonpaBok;
- ecrm & » A, TO ANg Kagoro obpasua crnefyer onpefenurb OTHOLLEeHWE
FyiA =K., N 13 nonyyeHHbIX OTHOLIEHMA creayeT BbibpaTb HauGonbluee

3HauYeHVe £ .rpm: -
3ateM npu TemnepaType OKpyxalollel cpedbl Ha TPex HOBbIX BapucTopax

[OMKHbI GbITb M3MEpeHbI MOLWHOCTU noTepb &% npu Lipe n Fy npu Ly . Mocne
3TOr0 HanpsbkeHve noaHMMatoT A0 Tex Mop, Moka COOTBETCTBYHLWE MNoTepu

MoLHocTM &5 (npn Uyee =Us) n Fy  (npu Ty, = Us) He GyayT ynoBneTBopsiTh
COOTHOWeHWo: &/ H =B iR = F By = K pqeane
[ina kaxnoro U3 BapucTopoB AOIMKHO ObiTb onpeaeneHo oTHoweHue &fs /i n

Us iy, Havbonbliee u3 Tpex MOMyYEHHbIX 3Ha4YeHun OTHoLeHus Lis /ils

NPUHUMAIOT B KavyeCTBe KOPPEKTUPYHLLEro KoaddmumeHTa K:T.H Ans nony4vyeHns
3Ha4YeHUA CKOPPEKTUPOBAHHOIO HamMborblUero AfMTeNbHO 4ONyCTMMOro paboyero
HaNpPsPKEHNA  CEeKUuWU, WUCMoNb3yemMoro B npouecce paboymx wucnbiTaHUA W
NCNbITaHWN no onpeneneHuio XapaKTepUCTUKK "HanpsxeHe-Bpema":

*

+
Uspe = Kersp ' Usnpe. Havborbluee n3 Tpex MOMyYeHHbIX 3HAYEHWNA OTHOLLIEHWS

*
U Ill4 cnenyeT nNpuHsTb B KayecTBe KOPPEKTMpyloLero koaddmumnenta .y
ONS MONyYeHUs 3HaYeHUs! CKOPPEKTMPOBAHHOIO HOMWHANbHOMO  HamnpshKeHUs

+

*
CeKLUiA, UCMOoNb3yeMOro B npolecce paboumnx ucnoltanmin: Ly, = K. L. .
Bpemsi nsmepeHus [omkHO ObiTb AOCTATOMHO KOPOTKUM, 4TOObI M3bexaTb
N3MEHEHNS MOLLHOCTW NOTepb BCreaACTBME HarpeBa.

Ecnuf >11Fan, n 2 H, CcoCTapeHHble  BapucTOpbl  MOTMyT
MCronb3oBaTbCA A1 Nocrnedylowmx paboynx ucnbiTaHuiA. HoBble BapucTOpsb

MOryT WCMOSb30BaTbCA CO CKOPPEKTUPOBAHHBLIMU 3HAYEHUSIMU U:qj.; n U:;:, HO
TONbKO MO COrMacoBaHU0 Mexay noTpedutenemM 1 U3roToBUTENEM.

CocTapeHHble BapuCTOpPbl MO ONPeaeneHuto - BapuUCTOPbl, MWCMbITaHHbIE
cornacHo 9.5.3.

B Tabnuue 5 0606watoT 31K crnyyau.
Tabrmmua 5 - OnpegerneHve MOBbIWEHHbLIX WUCMbITATENbHbIX HaNPsHXKeHUn And
pabo4ynx ucnbiTaHum
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Vl3mepeHHb|e MOLLHOCTHU MNMOTEpPb

NcnbiTyemble oOpasubl M UCMbITaTENbHbIE
HanpsikeHWs Ans paboynx UCMbITaHUA

2LV B . WA <A

HoBble o6pa3sLbl npu UHP.; n .

P <1l Bo M B >R

HoBble o6pasLibl npu U:qm " U:;:

2 >11' Poe m B <R

CocTapeHHble 06pa3sLibl Npu Uipe 1 Ty,

A 11 P . nB2E

CocTapeHHble o6pasubl nNpu Uy 1 Uy,

* *
(v HoBble OBpasLbl Npu UHPC n L'y nocne
cornalleHns mexay npovsBoguTenemM MU
notpeburenem)

Korma cocTapeHHble o6pasupbl

MCNOMb3YKT MNpU UCMNbITaHUM B pabodem

pexvme, TO NepepbiB MeXOy UCMbITAHMEM Ha CTapeHue U UcnbiTaHnem paboyero
pexvMa He OO0DKEH NpeBbIlaTh 24 u.

9.5.4 Pabouue wuCNbITaHUA oOrpaHU4YMUTESIEU MPONYCKHOM CMOCOOHOCTU

nepBOro Krnacca

NcnbitaHno noanexat ONH ¢ HOMUHanbHbIMKU pa3psgHbiMu Tokamm 5000 um
10000 A c nponyckHon cnocobHocTbio 00 400 A (nNepBbI Knacc no rnponyckHOW

CNOCOBHOCTM).

MonHbIN ncnblTaTeNbHbIN LMK NPeaCcTaBneH Ha pUCYHKe 2.

PucyHok 2 - Pa6ouune ncnoitaiua ONMH nepBoro knacca nponyckHou
CNOCOOGHOCTU U C HOMUHANbHbLIM pa3pagHbIM Tokom 10000 A
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WamepeHne OCTAIOWENOCA HaNPRMEHURA npu [, B/20 89541

HauansHue
HIMEDEHWA

MpoW3sONbHLIA KHTEPEAN BREMEHM

- . |- H -] L]
i MogroToBNTeNbHLIE MENBITAHKA: 4 Nkl M0 5 MMAYNLCOE N

f, BI20, HanoweHHsIX Ha ANWTaNLHO JoMyCcTumoe paboyes 9542

MogroTosamr-
TeNkEHLIE
ACTETAHHA

HanpAxaHwe + 20 %

MpoMzeonEHWA KHTERBAN Bpemedn (20 £ 15) °C

Munynee Gonbworo Toka 410

Harpes go (60 + 3) °C 9.54.3
E = Wismnynec Boneworo Toka 410
7 3
"% ﬁ g BhiCTpD HACKONBYD BOIMOWHD, HO HE NoAxe, Yem Jepas 100 mc 9544
Lc
m = — - -
= : % HoMWHANbBHOES HANPFKEHWS No TaGnUe 5 8 Tevenne 10 © 8.54.4
Lo
5 gS
&g

AnvransHo gonyeTimoe paBiodes HANDAKEHWE No TEONKUe 5 8.54.4

8 TeveHue 30 MuM

DnaxgeHye A0 TeMNEpaTYDEl GKpyWaKWwWed cpeas (20 £ 15) °C 0545

i WamepeHue OCTRIWENOCA HanprmeHna npy £, B/20 9.5.4.5
fe
£
3
- = BuayanoHeIR OCMOTP MCOBTaH e obpaiuos 9545
r

PucyHok 2 - Paboumne ucnbitanna OlNH nepBoro knacca nponyckHOW CrnoCOBHOCTH
N C HOMUHanbHbIM pa3psaHbiv Tokom 10000 A

9.5.4.1 HayanbHble U3MepeHus

Ha kaxgom m3 Tpex ucnblTyemMblx 06pa3uoB npu Temnepatype OKpyxaroLlen
cpeabl OOMMKHO ObITh onpeaeneHo OCTaloLWEeecs HanpsbkeHe rpo30BOro MMMynbca
NpY HOMUHaNbLHOM pa3pPs4HOM TOKe.
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9.5.4.2 NoparotoButenbHble UCMbITAHUA

Ob6pasubl  OOMKHbI  noaBepraTtbCsl  MNOATOTOBUTENBHOMY  UCMbITAHWUIO,
cocToswemy 13 20 rpo3oBbIX UMMYNbCOB Toka 8/20 MKC, MakCumarnbHOe 3HayYeHue
KOTOPOro paBHO HOMUWHasnbHOMY paspsgHoMmy Toky OIlH. Umnynbcbl AOmKHbI
npunaraTbCa B TOT MOMEHT, KOrda WChbITyeMblh obpasel, HaxoguTcs nog
HanpsbkeHnem, B 1,2 pasa npesbllAOWEM ero ANUTeNbHO AonycTumoe pabovee
HanpskeHne. [lpunoxeHne 20 MMNYyNbLCOB AOSMKHO NPOBOAUTLCSA  YETbIPbMS
cepusiMn Mo 5 NMNYNbCOB B KaXO0M.

MpomMexyToK  BpeMeHu Mexay nocrnefoBaTenibHO  NpUKIiagbiBaeMbiMU
nmnynbcamu gospkeH 6biTb oT 50 4o 60 ¢, a NPOMEXYTOK BPEMEHN MEXOY CEPUSMU
aokeH coctaBnatb oT 25 o 30 muH. [lonyckaeTcs He ocTaBnATb obpasey, nog
HaNpsHKEHNEM MeXay cepusiMym MMNynbCoB. IMMynbCHLINM TOK AOSMKEH ObITh TOW e
NONSIPHOCTU, YTO W NONYNepPUoL HanpPsXXeHUs NPOMbILLIEHHOW YacTOTbl, BO BpeMs
KOTOPOro OH BO3HWUKAET; MMMYMbCHbBIN TOK AOSPKEH NpuknagbiBatbcs npu (60+15)
ANeKTPUYECKuX rpagycax nepeq  amnimMTygod  NPOMbILNIEHHOM  4acToThl.
[MogrotoBuUTENbHBbIE WUCMbITAHUS MOrYT OblTb MNPOBEAEHbl Ha BapucTopax Ha
OTKpbITOM BO3ayxe npu Temnepatype (20+15) °C. [punoxeHHble 3Ha4YeHUs
MMNYNbCHOrO TOKa [AOrvkHbl cocTtaBnsaAtb oT 90% po 110% HopmupoBaHHOMO
MaKCUMaribHOro 3Ha4YeHus.

Mocne NOAroTOBUTENBLHOMO MCMbITAaHUS BApUCTOPbI OOMMKHbI ObiTb COXPaHEHbI
Ana ux gansHenwero Ncnosb30BaHnsA BO BpeMs pabounx ncnbliTaHni (PUCYHOK 2).

9.5.4.3 NpunoxeHne NMNYyNbCOB GONbLUOro Toka
B Havane wucnbiTaHns TemnepaTypa uchbiTyemoro obpasua [orpkHa ObiTb
paBHa (20+15) °C.
HacTtporka wcnbiTatensHoro obopynoBaHus [OrpkHa ObiTb Takow, 4TOObI
N3MepEeHHbIe 3HaYEeHN UMIMYTbCOB TOKa ObINv B Cneaylowmx npegenax:

a) ot 90% 1o 110% HOpMUPOBAHHOIO MakCUMaribHOro 3Ha4YEHUS;
6) ot 3,5 00 4,5 MKC ANst ANUTENbHOCTU (OPOHTA;
B) oT 9 oo 11 MKC Ansa ANMMTENBLHOCTM NMMNYILCA;

) MakcmarbHOE 3Ha4YEeHME BOSHbI TOKa MPOTMBOMNOSIOXKHOW MOSNIAPHOCTN OOIMKHO
6bITb He 6onee 20% MakcMMarnbHOro 3Ha4eHUst UMNysbca TOoKa;

a) konebaHusa ummnynbca Toka BOMM3M MaKCUMMymMa WMMynbCa He [ODKHbI
npeBbiwaTb 5% MakcumanbHOro 3Ha4dyeHust MMnynbca Toka. B Takmx cnydasx
AorpkHa ObiTb MpoBedeHa cpeaHss KpuBas AN OnpeaeneHust MakCuMMarnbHOro
3HaYeHus.
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MonspHOCTb MMNYNbLCOB TOKA, NPUKIaablBaeMblX BO BpeMS NOArOTOBUTESbHbIX
UCMbITAaHUA, N CNeayrwmx 3a HAMW UMMYNbCOB OOMbLIOrO TOKa AOrmkHa ObiThb
OJVHAKOBOMW.

McnbiTyembin obpasel, nogeepraroT BO3LENCTBUIO ABYX MMMYNbCOB 6OMbLLIOrO
TOKa C MakCUMarbHbIM 3Ha4YeHeM 65 KA.

[Mocne npunoxeHnss NepBoro MMMynbca UCnbITyeMblh obpasel LOrmkeH ObiTb
HarpeT B TepMmocTate Takmm obpas3om, 4YTOObl B MOMEHT MPUIIOXKEHUS BTOPOro
uMmnyneca ero Temnepatypa coctaBnana (60+3) °C. WcnbiTaHus [OIKHbI
NPOBOAUTLCA NpU TEMMNepaType oKpyxatowen cpeabl (20£15) °C.

Ha «kaxgom wumnynbce pomkeH ObiTb 3anMcaH  MMMYMbCHbIA - TOK, U
ocuunrorpaMMbl TOKa Ha O4HOM U TOM e obpasue He OOmKHbl yKasblBaTb Ha
npobown nnn nepekpbiTne obpasua.

9.5.4.4 He nosgHee, 4Yem 4yepe3 100 Mc nocrne NpuUnoXxXeHUst BTOPOro UMnysnbca
Gonbwioro TOKa, K obpasuam B TedeHne 10 Cc AOMKHO ObiTb MPUMNOXEHO
HOMWHAsbHOE HanpsKeHWe NPOMbILLTIEHHON YacTOTbl B COOTBETCTBUM C Tabnmuen
5. 3arem HanpsbkeHne AOOIPKHO OblTb CHWXEHO [0 Haubonbliero AnUTenbHO
aonyctumoro paboyvero HanpsbkeHMs B COOTBETCTBMM C  Tabrmvuen 5 u
BblaepxmBatbCA B TedeHme 30 MuH Ong  NOATBEPXOEHUS TepMUYECKOW
YCTONYMBOCTU UM TEPMUYECKON HEYCTOMYNBOCTM obpasLia.

C uenblo noATBEPXOEHUA TepMUYECKOW YCTOMYMBOCTU UM TEPMUYECKOU
HEYCTOMYMBOCTM WCMbITYEMbIX 00pasyoB BO BpPEMsS MPUMOXEHUS AONUTENbHO
A0NyCcTUMOro pabovero HanpsXXeHUs1 NPOMBbILLITIEHHON YacTOTbl B COOTBETCTBUM C
Tabnmuen 5 gorrkHa KOHTPONMPOBaTLCA TemnepaTypa BapucTOpOB UMM akTUBHAS
COCTaBnsAoLLAaa ToKa, UM BblAensoLwanca B BapucTopax MOLWHOCTb NOTEpPb.
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9.54.5 T[llocne norHoOro 3aBepllieHUs LUUKMa WCObITaHUA U OXIaXOeHUs
ncnblTyemoro obpasua A0 TemnepaTypbl OKpyXatolen cpenbl OOIMKHO ObiTb
noBTOpHO onpegeneHo (9.5.4.1) ocTtarolleecsa HanpsbkeHne npu HOMWHANbHOM
pa3psgHOM TOKE.

Cuntaetcq, 4to mcnbiTyembln obpasey OIlNH ycnewHo npowien ucnbiTaHue,
ecnv:

- OH TEPMUYECKN YCTONYUB;

- UBMEHEHMEe OCTAalOLLErocsa HanpsikeHUs, UI3MepeHHoe A0 M Nocre UCNbITaHnA
cocTaBuro He 6onee +5%;

- BM3yanbHbI OCMOTP WUCMbITyeMbiXx 06pa3uoB He BbigBU Npobos,
NepeKpbITUA, paCTPECKMBaAHUSA BapUCTOPOB UMM NHbIX BUOAMMbIX NOBPEXOEHNN.

Ecnn orpaHnuntens nmeet NONIMMEPHYIO N30MNSALMIO U U3rOTOBUTENb 3asiBrIsIET,
4YTO BapUCTOpbl HE MOMYT BbITb U3BMEYEHbl N3 UCNbITyeMoro obpasua, TO LOSKHbI
ObiTb BbINOMHEHbI Crieayowme OOMOMHUTENbHbIE NPOBEPKN: MOCME UCMbITAHUA K
obpasuy AomkHbl 6bITb MPUNOXEHbI ABa UMMNYbCa HOMUHANBHOIO pas3psaaHOro Toka

Iy . lepBbln MMNYNbC OOMKEH ObITb MPUIIOXEH NO MPOLLECTBMM [OCTaTOYHOrO
BpeMeHu, 4YTobbl obpaseL; OCTbINT 4O TEMMNEPATYpPbl OKpYKatoLero Bo3ayxa. Bropon
UMNynNbC cnegyet npuknagbiBatb cnycta 50-60 ¢ nocre nepBoro.

Cuntaetcs, 4to obpasel, ycneLHo npoLen UcnblTaHus, eCcru:

- B TeYEHME ITUX ABYX MMMYSbCOB HAa ocuuMnriorpaMmMmax Kak HanpspkeHust, Tak u
TOKa OTCYTCTBYIOT MPU3HaKn npobos;

- W3MEHEHME OCTalLWErocd HanpshkeHns Mexay HavanbHbIM W3MEepPEeHUEM
(9.5.4.1) n nocnegHMM NMNYNbCOM He npeBblwaeT 5%.

9.5.5 Paboune wucnbiTaHUA orpaHuuuTesien 2-5-ro KnaccoB MNPOMYCKHOMN
CnocobHoc™

Ncnbitannio nognexat OlNMH ¢ nponyckHon cnocobHocTbio 401 A n Gonee u
HOMUHanNbHbIMU pa3psaaHbiMu Tokamu 10000 1 20000 A.

MonHbIM UChbITaTEmNbHbBIN LIWKI NPpeCcTaBneH Ha pUcyHke 3.

PucyHok 3 - Pabouune ncnoitaiua ONMH ¢ nponyckHOM CMOCOOHOCTbLIO
401 A n 6onee U ¢ HOMMHanNbHbIM pa3psagHbIM Tokom 10000 1 20000 A
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Wamepexue ocTawerocs HanpaweHun npu 1, 8720 551

Havanwhme
MAMEDEHHA

Mpor3sonbHbid MHTEDBEN BPEMEHHA

t MoAgroToaMTENEHES HCNBITAHWA: 4 TRYAME N0 5 MMAYNECOB NpW
£, 8120, HanomeHHbIX Ha ANUTeNsHo gonycTimoe paboyes 8,552

HanpAxKeHwe + 20 %

MpowasonsHed MHTepEan epemanM (20 £ 15)°C

HCNLITEHKA

Mmnynec Boneworo Toka 4/10

MoaroToBn TETbHBIE

OxnawpeHue 00 TEMISPATYPLI OKPYMAIOLWEH Cpams 8.5.5.2

Mmnynec Sonbloro Toka 4/10

XpawgHwe ANA AansHeAWerD UCNRoNL3I0BaHHA

i Harpea o (60 £ 3) *C

=
g Mmnynec Toka GonbWoR ANWTENEHDCTI 8.55.3.1
=
Ei WHTepean or 50 oo 60 c 8.5.5.3.1
=
|
X = MMAyNLEC TOKA BONBWOR ANMTENEHOGTIA 8.55.3.1
o 2
% g‘ BeICTRO HACKONBKO BOAMOMHO, HO HE NoIKe, Yem wepes 100 mc 95532
-]
E § HomuHansHDe HanpAXeHWe no Tabnuue 5 8 TeqeHwe 10 ¢ 95532
= o
g OnutensHo aonycTumMoe patodee Hanpasenne no Tabnuue 5
i 95532
B TavaHWe 30 MuH

OxnamaeHve Ao TEMNEPaTYPL OKDYHAKOWeR cpeaw: (20 £ 15) °C 5554

Wameperue ocTaueroca HanpsoweHuA npu 1, 8/20 9554

H OEMOTD

§§

PucyHok 3 - Pabouune mcnbitaHns OINMH ¢ nponyckHon cnocobHocTbio 401 A un
bonee
N C HOMUHanbHbIM pa3psgHbiv Tokom 10000 1 20000 A

BuayaneHeld 0CMOTR MCNETAHHL obpasuce D554
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9.5.5.1 HavanbHble nsamepeHus

Ha kaxgom u3 Tpex ucnblTyeMblx obpasyoB (Bapuctopax) npu temnepatype
OoKpyXawLen cpefbl [LOMKHO ObiTb OnpedeneHo OocTalweecd Hanps)eHue
rPO30BOro MMNynbca NpyY HOMUHANLHOM Pa3pPsAHOM TOKe.

NcnbiTyemble  obpasubl  OOMKHbI  OblTb  COOTBETCTBYOWLMM  06pasom
MapKUPOBaHbI C Lienblo obecnevyeHns 04HOW 1 TOW e NONSPHOCTU UCTbITaTeNbHbIX
MMMNYNbCOB, NPUKNagbiBaeMblX K obpasuam B npouecce paboymx UcnbiTaHUN.

9.5.5.2 lNogrotoBuTernbHbIe UCMNbITAHUSA

MogroToBuTENbHBIE UCTbITAHUA OOIPKHBI COCTOSATh U3 ABYX YacTeMn.

B nepBon 4acTu noarotoBUTESbHLIX WUCMbITaHUKM 06pasubl OOMKHbI ObiThb
noaBeprHyTbl npuroxeHuto 20 nmnynscoB Toka 8/20 MKC, MakcumMaribHoe 3HadYeHune
KOTOPOro paBHO HOMUWHanbHOMYy paspsigHomy Toky OIlMH. MMnynbCbl AOMmMKHbI
npunaraTbCA B TOT MOMEHT, KOrda WucnbiTyeMbln obpasel, HaxoguTcs nog
HanpsbkeHnem, B 1,2 pasa npeBbilAWEM ero ANMTENbHO AonycTumoe pabovee
HanpsbkeHue. [punoxeHne 20 WMMNYyNbCOB AOMKHO MPOBOAUTBLCS  YETbIPbMS
cepsMm no S5 wMmnynbcoB B Kaxaoow. [lpomMexyToKk BpemeHn mexay
nocregoBaTefibHO NPUKNaabiBaeMbiMn MMMynbcamu gorpkeH 6biTb oT 50 o 60 ¢, a
NPOMEXYTOK BPEMEHN MEXOY CEPUAMM OOIMKEH coCcTaBnNATb OT 25 4o 30 MUH.

[lonyckaeTca He ocCcTaBnsaATb obpasel Mo HanpsbkeHUMEM Mexay Cepusimm
MMNYynbCoB. WMMNYNbCHbIM TOK AO/MKEeH OblTb TOWM e MNOMAPHOCTU, YTO W
nonynepvoa HanpsikeHNs MNPOMBILLNIEHHON 4acTOTbl, BO BpPEeMsi KOTOPOro OH
BO3HWKAET; MMMYNbCHbIAW  TOK [OO/KeH npuknagbiBatbca npu  (60+£15)
9NEeKTPUYECKUX rpagycax nepeg amnimnTyaon HanpsXKeHUs NPOMbILLIEHHOW
yacToThbl. [logroToBUTENbHBLIE UCTLITAHMUS MOrYT ObITb NPOBEAEHbI HA BapucTopax
Ha OTKpbITOM Bo3ayxe npwu Temnepatype (20 £15) °C. MakcumarbHble 3HaYeHus
NPUINOXEHHbIX UMMMYNbCOB TOKa AorkHbl coctaBnsate oT 90% po 110%
HOPMWPOBAHHOIO MaKCUMaribHOro 3HA4YEHMS.

Bo BTOpoi 4acTm noArotToBUTESNbHLIX WUCMbITaHUA Obpasubl LOMKHbI OblTb
noaBePrHyTbl NPUOXKEHUIO nMNynbca 6onbLoro Toka 4/10 MKC ¢ HOPMUPOBAHHBLIM
MakCuMarnbHbIM 3HadeHueM, pasHbiM 100 KA, nocregylowmMm  oxnaxaeHNeM
obpasua 4o TemnepaTypbl OKpYxatoLLen cpeabl 1 NPUNoXeHNeM BTOPOro Mnyrbca
BonbLworo Toka 4/10 MKC C HOPMUPOBAHHBIM MaKCUMarbHbIM 3HAa4YEeHMEM, PaBHbIM
100 kA. MakcumanbHOEe 3HadYeHue WMMyMbCOB TOKa [AOSMKHO HaxoauTbCAa B
npegenax ot 90% Ao 100% HOPMMPOBAHHOIO MakCUMaribHOro 3Ha4YeHus.

Mocrne npoBedeHVsT HACTOALIErOo MNOLrOTOBUTENBHOIO WCMNbITAHUA CeKLMK
AOSPKHbI ObITb COXpaHeHbl ANA JanbHENLWEro NCNosib30BaHNSA BO Bpemsi pabo4vero
ncnbiTaHNS MMMNyNbCaMmn Toka 60MbLION ANUTENBHOCTM.

9.5.5.3 lNpunoxeHve nmMnynbLcoB
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9.5.5.3.1 [lo Hayana ucnblTaHWA UcnbiTyeMble obpa3subl 4OMKHbI ObITb HarpeTbl
B TepmocTate Takum obpa3oM, YTOObl B MOMEHT MPUMOXEHUA NepBoro Umnysrsca
TOKa Temnepartypa BapucTopoB coctaBnsana (60+3) °C. UcnbiTaHua OOMmKHbI
NPOBOAUTLCA NpU TEMNepaType oKkpyxatoLlen cpenbl (20£15) °C.

K cekuun OIMH gorkHO 6bITb NPUMOXEHO ABa MMMyrbCa TOKa MPONyCKHOW
CNOCOBGHOCTN C aMnMTYL4O0N, HOPMUPOBAHHOM M3rotoBuTenem. VHTepBan mexay
nMnynecamu gosrmkeH coctanaTe oT 50 go 60 ¢. mnynbcebl, NpuknaabiBaeMble BO
BpemMsi MOArOTOBUTENbLHOrO UCMbITAHWUA, W UMMYMbCbl TOKA  MPOMYCKHOW
CNOCOBHOCTU LOSMKHbI UMETb OANHAKOBYO NOMSIPHOCTb.

9.5.5.3.2 He nosgHee, yem 4epe3 100 mc nocne BTOPOro UMMyrbca ToKa
NPOMYCKHOM CMOCOBHOCTM K obpasuam OOImKHO ObiTb MPUIIOXKEHO HOMMUHANbHOE
HanpshkeHne NPOMBbILLIIEHHOM YaCcTOTbl B COOTBETCTBMM C Tabnumuen 5 B TedeHne 10
C. 3areM HanpsbkeHme AOOIPKHO OblTb CHWXEHO OO0 Haubonbliero AnuTernbHO
OonycTuMoro paboyvero HanpsbkeHnsa B COOTBETCTBMM C  Tabrmvuen 5 u
BolaepxmBatbCA B TedeHme 30 MuH ON9  NOATBEPXOEHUS TepMUYECKOW
YCTONYMBOCTU UM TEPMUYECKON HEYCTONYNBOCTH.

Bo Bpemsi NpunoxeHus OnuTENbHO AOMYCTMMOro paboyvero HamnpsbkeHust B
COOTBETCTBMM C Tabmmuen 5 C Uuenblo MNOATBEPXKOEHUS TEPMUYECKOM
YCTOMYMBOCTU WM TEPMUYECKON HEYCTOWYMBOCTU [LOOSPKHbI KOHTPONMPOBAaTbLCHA
Temnepatypa BapuUCTOPOB WM aKTUBHAs  COCTaBnswoWwas  Toka,  WUiM
BblAENAOLWASACS B BApUCTOPaX MOLLHOCTb NOTEpb.

OHeprusi, paccenmBaemas UCMbITyeMbIM 06pasL oM, JOIMKHA onpeaendaTbCca no
ocuunrorpaMMmam BTOPOro MMMyrbca TOKa M COOTBETCTBYIOLLErO eMy HanpsXeHus
Ha obpasue. 3Ha4YeHMEe SHEeprMM U BENMYMHA OTHOLUEHUS STOWM SHEeprM K
HanbonbLlleMy ONUTENBHO AOMYCTUMOMY pabodyeMy HanpsKeHuto obpasua AoPKHbI
ObITb YKa3aHbl B NPOTOKOSE TUNOBbLIX UCMNbITAHUA U MOTYT ObITb UCNOMNB30BaHbLI A1
onpegeneHus 3aBUCUMOCTU "HanpskeHne-spems”.
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9.5.5.5 OueHka TepMnYECKOn YCTOMYNBOCTM BO BpeMS pabounx NCNbITaHUN

Cekuyumn OTMH, nogBeprHyTble paboymMM UCMbITAHUAM, CHUTAOTCH TEPMUYECKU
YCTONYMBLIMA W BblAEpXaBLWUMMW UCMbITAHWE, €CNN  aMniMTYOHOEe 3HayeHue
aKTUBHOW COCTaBnSOWEN TOKa WM MOLUHOCTW MoTepb, WM TemnepaTtypa
BapuCTOPOB MNOCTOSAHHO YMEHbLUAETCs, No KparnHen Mepe, B TedeHne nocriegHmx 30
MWH MPUIOXeHNs Haubornblero pabodero Hanps>keHust B COOTBETCTBUM C
Tabrmuen 5 (9.5.3.2).

B cnyyasx, korga OTCYTCTBYeT CHWXeHUME napameTpa, Mo KOTOpOMYy
OCYLLECTBNAKT KOHTPOSb (aMnnuTyda akTUBHOW COCTaBNAKOLWEN TOKa, MOLLHOCTb
noTepb UMM Temnepartypa BapuCTOPOB), criegyeT YyBernuM4uTb BpeMs MPUIoXeHus
Hamborbluero paboyero HanpsbkeHUss OO TOro MOMEHTa, Moka He Oyger
NOATBEPXOEHO NOCTOSTHHOE CHKEHME BblbpaHHOro napameTpa. Ecnn TeHgeHums K
BO3pacTaHWIO TOKa UMM MOLUHOCTWU MOTepb, UM TemnepaTtypbl He noaTBepXaeHa
nocrne 3 4 MNPUNOXEHUs HanpshkeHusi, TO obpasel cuuTarT TepMUYECKM
YCTOMNYMBbIM.

9.6 OnpeaeneHne xapakTepucTUKM "HanpsxeHne-epemsa"

9.6.1 [na orpaHuuntenen ¢ HanbonblmM ANUTENbHO AOMNYCTUMbIM padoyvnm
HanpsbkeHnem 73 kKB un Gonee xapakTepucTuka "HanpsbkeHue-Bpems" Kak C
npeaBapuUTeSibHbIM Harpy>KeHMeEM HOPMUPYEMbIM MMMYNIbCOM TOKa, Tak U 6e3 Hero
AOIDKHA onpenensaTbCsl He MeHee 4YeM Mo TPeM Todykam Anst BPEMEHW,
Haxoaswerocsi B ananasoHax ot 1 go 10, ot 10 go 30 n ot 1000 go 1200 c. Ang
orpaHnyuTenen ¢ HambonbwmMm paboymm OnMTenbHO AOMYCTUMBLIM HanpshKeHUeM
0o 73 KB TpeTbs Touka xapakTepuUCTUKN OOSPKkHA cHUMaTbesa B ananasoHe ot 3000
Jo 3600 c.

McnblTaHns OomkHbl NpoBOAUTBCA Ha TPexX HOBbIX o6pasuax, M3roToBMEHHbIX
TaK Xe, Kak ans paboymx mcnbiTaHun. Ha kaxgom obpasue nomnyyarT no ogHOW
TOYKE XapaKTEPUCTUKN "HanpsikeHne-Bpems" 6e3 npeaBapuUTeribHOrO HarpyXeHus u
OLHOM TOYKE C HarpyxeHnem. W3mepeHns OOSPKHbl NPOBOOAMTLCS HA TeEX Xe
ncnblTaTenbHbIX YCTaHOBKaX, YTO K paboune ncnbiTaHus.

McnblTaHnsa OOMmMKHbI HAYMHATLCSA C NpeaBapuTeSibHOro HarpeBa UCMbITYEMOro
obpasua go (60+3) °C.

9.6.2 [Ona nonydeHns  xapakTepucTuku  "HanpsbkeHue-spems”  6es
npeaBapuTesNibHOro BO3AENUCTBUA HOPMUPYEMOM 3HEPrMM K CeKLUN  OOIDKHO
NpUKNaabiBaTbCs NooYepenHo OO4HO M3 MOBbIWEHHbIX HanpshkeHun 13 aunanasoHa
BpemMeHu no 9.6.1, KoTopoe BblAepPXMBAETCA B TEYEHME HOPMUPYEMOrO BPEMEHM.
[Mlocne 9TOro HanpsbkeHWe CHWXKaT [0 3HaYeHusl, PaBHOTO HaubonbLuemy
OSMTENbHO JONMYCTMMOMY pabo4vyemy HanpsXKeHUIO B COOTBETCTBUM C Tabnuuen 5, n
BblaepxuBatoT B TedeHne 30 MuH. B TeueHmne BpeMeHn NpunoXkeHns HanbornbLuero
OSMTENbHO  OOMNYCTUMOro  paboyvero  HanpsbkeHUa  OOoSPkHa — NPOBEPSITbCS
TepMmyeckasi ycTomumBocTb obpasua ogHMM N3 MeToaoB, NpuBeaeHHbIX B 9.5.5.5.
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9.6.3 ana nonyvyeHus XapakTepUCTUKN "HanpspkeHne-Bpems” C
npeaBaputTesibHblM BO34ENCTBMEM HOPMUPYEMOW 3HEPrMM B 3aBMCUMOCTM OT
Kracca nponyckHon cnocobHocTn OlH Kk cekumn [OrmkHbl ObiTb MPUMOXEHDI
creayrowme NMnynbChbl:

- ONs orpaHu4mnTenen 1-ro knacca nNPoMnycKHOM CNOCOBHOCTU U C HOMUHANbHBbIM
pa3pagHbiM Tokom 5000 n 10000 A - oanH mmnynbc 6onbworo Toka 4/10 MKc ¢
amnnmtygon 65000 A;

- Ana  orpaHuumuTenen 2-5-ro  KnaccoB MPOMYCKHOWM CMOCOOHOCTU U
HOMUHarnbHbIM paspagHeiMm Tokom 10000 n 20000 A - gBa nNPAMOYrofibHbIX
MMNybCa TOKA C MaKCUManbHbIM 3HAYEHWEM, pPaBHbIM TOKY MPOMYCKHOW
cnocobHocTn OIMH, ¢ nHTepeanom mexay umnynscamm B agnanasoHe ot 50 go 60 c.
He no3gHee, 4yem 4epes 100 mc nocrne NpuUnNoXxXeHUss HOPMUPOBAHHBLIX UMMYIbLCOB, K
NCMbITYEMON CEKLNN OOIMKHO ObITb MPUIIOXKEHO OOHO M3 MOBbILIEHHbBIX HANPSHKEHWI
n3 ananasoHa Bpemeru rno 9.6.1, KoTopoe BbiAEPKMBAKOT B TEYEHNE HOPMUPYEMOTO
BPEMEHWN, MOCIIE Yero HanpsPkeHMe CHWKAKOT 40 3HAYEHUs1, paBHOro HanbornbLemy
AMTENbHO J0MyCTUMOMY pabovemy HanpsikeHo B COOTBETCTBUM C Tabnmuen 5, n
BblaepxuBatoT B TedeHne 30 MuH. B TedeHne BpeMeHn npunoXxeHust HanbonbLIero
ANMTENbHO AO0NYCTUMOro pabovero HanpshkeHus B COOTBETCTBUWM C Tabnumuen 5
AOIDKHA MPOBEPATLCA TepMMyecKkasl YCTOMYMBOCTbL ODpasua O4HUM M3 MEeTOLOB,
npuBeaeHHbIx B 9.5.5.5.

9.6.4 [onyckaeTcsa onpegesieHne TOYeK XapakTepUCTUKU "HanpshkeHue-spems”
COBMeLLAaTb C pabovynMm NCNbITAHNSMN.

9.7 NMpoBepkKa anekTpn4yeckoun npoyHoctn kopnyca OlNH

9.7.1 O6bwme nonoxeHus

McnbiTaHns  OOImKHbI NpoBOOUTLCA Ha  Haubonee  HarpyeHHOM
TMnonpeacTasuTerne.

McnbiTaHna OomkHbl NPOBOAUTLCS Ha MOMHOCTbH COOPaHHON KOHCTPYKLUM C
YCTaHOBJIEHHBbIMW 3KPaHHBbIMU KOSTbL,aMM.

[Ana npoBefeHMs UCMbITAHUA BHELUHAS MOBEPXHOCTb Kopryca AoSpkHa ObiTb
TWATENbHO OYULLEHA, @ BHYTPEHHME YacTu AOSMKHbI ObITh yaaneHsl. [onyckaeTca
3anonHeHne BHYTPEHHEro obbema OUINEKTPUKOM, NMPUMEHSIEMbIM B OrpaHnymnTEne.
BosmoxHa 3amMeHa BHYTPEHHEN 4acTu 3KBMBASIEHTHbIM YCTPOWUCTBOM, Harpumep
LUYHTUPYOLWMWN 3fieMeHTaMn, C uernbio obecnedyeHna NMHENHOro pacnpeaerneHns
HanpsbxkeHnsa Baonb ocu OlMH.

Ona OlNH B nonMmepHOM Koprnyce B Crlydae, Korga €ro BHELWHNS U30nsauums
HanpeccoBbIBaeTCA HEMNOCPEACTBEHHO HA BApUCTOPbI UM HA HEKOTOPYHO MOASIONKKY
M3 UN3OMALMOHHOIO MaTepuarna, 3TW UCMbITaHUA MOryT ObiTb BbINOSMHEHbI Ha
Kopnyce, HarnpecCcoBaHHOM Ha COOTBETCTBYHLLYIO U3ONSALMOHHYO MNOOJIONKKY.
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9.7.2 YcnoBusa oKpyxarowen cpeabl BO BpeMsi UCTMbITaHUN

HanpsxxeHve, npuknagbiBaemoe BO BpeMS WCMbITAHUSA BblOepXBaeMbiM
HarnpsbkeHneMm,  onpefenarT  YMHOXEHWEM  HOPMWPOBAHHOMO  3HaYeHus
BblOEPXMBAEMOrO HarpsbkeHUss Ha MonpaBOYHbIN  KOIULMEHT, YYUTbIBAKOLLMNA
OTNNYMEe KIMMaTU4eCKMUX YCIIOBMM MNPOBELEHUS UCMbITAHUA OT HOpMarlbHbIX, B
cootBeTcTBUM ¢ meTtoamkon TOCT 1516.2.

9.7.3 MeToaMKa ucnbiTaHUM Noa AoXAeM

N3onaumsa kopnyca OlNH kateropun pasmelleHms 1 gormkHa 6biTb NogBeprHyTa
MUCMbITAHUIO BblAEPXMBAEMbIM HaNpPsHXKeHMEM MoL AOXOEM COrfacHO MeToauKe
ncnblTaHnn, ykazaHHom B [OCT 1516.2.

9.7.4 UcnbiTaHMA HanpsiXXeHWeM rpo3oBoro UMnyribca

NcnbiTanna wusonaumm kopnyca OlH pgorkHbl npoBoauTbes  15-yoapHbIM
MEeTO4OM no[OCT 1516.2. T[lpn HopmarbHbIX aTMOCKEPHbLIX YCIOBUSIX
ncnblTatesNlbHOE HanpsXXeHWe AO0SPKHO OblTb HE MeHee OCTaloLLErocsl HanpsikeHUs
OTl'H npy HOMMHaNBEHOM pPa3pPsiAHOM TOKE, YMHOXEHHOro Ha 1,3.

Kopnyc OlNMH cumntaeTcsa ycnewHo BblAepXaBLUMM UCNbITaHWe, eciv He Bbifo
HW OOHOrO0 BHYTPEHHErO0 CKBO3HOMO MNEPEKPbITUA U €CiM KONMYECTBO BHELLHMX
3aBepLUEHHbIX pa3psaaoB He NpeBbIWaeT ABYX A5 Kaxaom cepumn n3 15 nmnynscos.

9.7.5 UcnbiTaHMe Hanpsi)keHWEM KOMMYTaLMOHHOro UMnyrbca

N3onaums kopnyca orpaHudutenss ¢  Havmbomnbwum paboynm  OnuTensHO
AonycTuMbIiM paboymm HanpsxeHmem 210 KB 1 Bbiwe 1 HOMUHANBHLIM Pa3psLHbIM
Tokom 10000 n 20000 A gosrpkHa GbITb UCMbITAHA NPUIIOXKEHWEM KOMMYTAaLNOHHOIO
uMnynbca HarnpsbkeHus. Koprnyca orpaHuyuTtenen kaTteropym pasmelleHus 1
OOMKHbI ObITb UCMbITAHblI MOA  AOXOEM, Kopryca orpaHvduTenen KaTteropuu
pasMeLLeHns 2 - B CyXOM COCTOSHUN.

Ncnbitanna wusonsuum kopnyca OIlMH gorkHbl npoBoautbCs  15-yaapHbIM
MeTO4OM no[OCT 1516.2. T[lpn HopmMarnbHbIX aTMOCKEPHbLIX YCIOBUSIX
UCrblTaTenbHOE HanpsXXeHne OOIMKHO ObiTb HEe MeHee 3HayYeHWs OCTaloLerocs
HanpsbkeHna Ha OlH npu HambornbluemM M3 ykasaHHbIX B Tabnuue 2 3HayYeHwun
KOMMYTaLMOHHbLIX TOKOB ANs cooTBeTcTBylowero krnacca OlNMH no nponyckHoM
CNOCOBHOCTU, YMHOXEHHOro Ha 1,25.

Kopnyc OIlH cuyutaetca ycnewHo BblOEPXaBLWMM WCMbITAHWE, €CIn He
NPOU3OLLNO HN OOHOrO BHYTPEHHEro CKBO3HOIO MEPEeKpbITUS U eClin KONM4ecTBO
BHELUHUX 3aBepLUEHHbIX pa3psaaoB He MpeBbllaeT OBYX ONg Kaxagon cepun m3 15
NMMNYbCOB.
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9.7.6 UcnbiTaHMe OAHOMUHYTHLIM HanpsAXeHMeM NPOMbILLNEeHHON YacToThbl

OOHOMWHYTHOMY MCMbITaTENbHOMY HaMPSHKEHUIO  NPOMbILLTIEHHONW 4YacToThl
OOSPKHA nogBepraTtbCA  U30NSAUMS  KOPNYyCOB OrpaHU4mUTeneM €  HOMUHaSbHbIM
paspagHbiM TokoM 5000 A, a Takke KOpnycbl OrpaHuymMtene ¢ HOMWHasbHbIM
pa3psagHbiM Tokom 10000 n 20000 A 1 HambornblMM ASMTENBbHO AO0MYCTUMBIM
paboynm HanpsbkeHnem meHee 210 kB.

Ona orpaHnuntenen kateropmm pasmelweHnss 1 no [OCT 15150 wcnbiTaHuA
OOITKHbI NPOBOAUTBLCA MOA AOXOAEM, AN OrpaHNYUTENen KaTeropun pasmeLleHms 2
no[OCT 15150 wucnbiTaHWss OO0SPKHbI MNPOBOAUTLCA B CYXOM COCTOSIHUM U MNpw
OTTaMBaHUN NHES.

N3onauuns kopnycos OINMH ¢ HOMMHanNbHbIM paspagHbiM TokoMm 5000 A, a Takxke
kopnycoB OIlMH ¢ HoMMWHanbHbIM paspsgHbiM Tokom 10000 1 20000 A u ¢
HanbonbWMM OfUTENbHO AO0MNYyCTUMbIM - paboynum  HanpshkeHnem p[o 48 kB
BKITIOUUTENbHO OOIMKHA BblAEpXMBaTb O4HOMUHYTHOE UCMbITaTENbHOE HanpsikeHne
NPOMBILLNEHHON 4acTOTbl, aMNIIMTYOHOE 3HA4YeHMe KOTOPOro AOSMKHO OblTb He
MEHee OCTaloWerocss HarnpskeHnst MnpyM HOMWHANbHOM  Pa3psiiHOM  TOKe,
YMHOXeHHoro Ha 0,88.

N3onaumsa kopnyca OlNH ¢ HoMuHanbHbIM paspsagHsiM Tokom 10000 n 20000 A
npy HanbosnblieM ASMTENbHO OOMYCTUMOM paboyem HanpsikeHun meHee 210 kB
OO0IDKHa BblAEpXBATb O4HOMUHYTHOE ncnblTaTensHoe Hanps»KeHne
NPOMBILLNEHHON 4acTOTbl, aMNIIMTYOHOE 3HA4YeHMe KOTOPOro AOSMKHO ObiTb He
MeHee ocTawuweroca HanpskeHuss Ha OlNMH npu HanbonbliemM M3 yKa3aHHbIX B
Tabnvue 2 3HavyeHUn KOMMYTaLMOHHbLIX TOKOB [ONsi COOTBETCTBYHOLIENo Kracca
OIMH no nponyckHon cnocobHOCTU, yMHOXEHHOro Ha 1,06.

9.7.7 NcnbiTanua msonsauun kopnyca OlMH B ycnoBusx obpasoBaHUss UHESA C
nocrnegylouymMm ero oTTtamBaHueM [orvkHbl npoBoauTbes no [OCT 20.57.406
(meTopn 206-1).

9.8 UcnbiTaHUA Ha B3pbIBOOE30MNAaCHOCTb

9.8.1 NcnblTaHus OOMmkHLI NPOBOAUTBLCA Ha Tpex obpasuax, ABa U3 KOTOPbIX
ncnbiTbiBalOT GOMbWMM, a oauH - ManbiM Tokom K3. McnbiTaHna npoBoadaT Ha
HanbonbLUMX MO BbICOTE ObOpa3suax B cryvyae ogHO3MIEMEHTHON KOHCTpyKuun OlNMH
NN Ha Hanbornee BbICOKMX 3fIEMEHTax B Cllydae MHOIO3SIEMEHTHOM KOHCTPYKLUN.
Ecrm B KoHCTpykumm OFH gaHHOro Tuna MMENTCA 3feMeHTbl C  pasfiI4yHOMn
TOMLLMHOW CTEHOK N30SALMOHHOW MOKPbILLKM, TO UCMNbITAaHUS O0SPKHbI NPOBOAUTLCA
Ha 3nemMeHTax Cc camMon OOonbLIOM M camMOW Marnow TOMWMHON W3ONALUOHHON
MOKPbILLKMW.
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9.8.2 [na npoBepkn B3pbiBOOGE30ONACHOCTU B NpeaHa3Ha4YeHHOM  AOns
ucnoitaHun OTlH (3nemeHTe) criegyeT 3alwyHTUMpOBaTb MNpW MOMOLWM MELHOM
NPOBOSIOKM HENMNHENHbIE NocneaoBaTeSibHble BapuUCTOpPbl MO BCEN ANMHE BAOSb UX
6OKOBOW MOBEPXHOCTM.

AnameTp npoBonokn forkeH ObiTb He Gonee 0,5 MM M paccyuTaH Takum
obpasom, 4TOObI MPOBOSIOKa pacnnasuniach 3a BpeMs, COOTBETCTBYOLLEe He 6ornee
yem 30 SfieKTpUYECKUM rpagycam OT MOMEHTa NOSABMEHUS TOKa B LLENU KOPOTKOro
3aMblKaHUA.

[lonyckaeTca MHULMMPOBaHNE OYyrM B OrpaHnU4mUTENe OCYLLECTBNSATD 3a CYET ero

neperpyskn HanpsXKeHMemM NpoMbILLIeHHoON YacToTel (1,6-1,7 UHP) C nocregyowmm
NOAKIMIOYEHMEM MMMNYINbCHOIO reHepaTopa 60MbLUMX TOKOB.

Ncnbityembin  OlNH  (anemeHT) cregyeT YKpenuTb B COOTBETCTBUM C
WHCTPYKLMEN MO MOHTaMXY.

B crnydae MHOroanemMeHTHOM KOHCTPYKUUM W Mpu pacrofioXeHUn KranaHoB
cbpoca OaBneHns nNPOTUBOB3PbLIBHBIX YCTPOUCTB BO (braHuax 3SSIEMEHTOB Ha
UCTbITYEMOM 3JfIEMEHTE CO CTOPOHbI MPOTMBOB3PbLIBHOIO YCTPOWCTBA crieayet
YKpENUTb BTOPOM 3fIEMEHT WM €ro MeTaryMyeckyro apmatypy Tak, 4Tobbl BO
BpeMsi UCMbITaHUSA CO34aTb €CTEeCTBEHHble YCIoBUS paboTbl MPOTMBOB3PbLIBHOMO
ycTponctBa. OrpaHuuuTenb WM 3rieMEHT JOImKeH ObiTb OKPYXXeH LWNMHAPOM
BblCOTON He MeHee 0,3 M guMaMeTpoMm, paBHbIM BHelwHemy auametpy OlNMH wnm
3rileMeHTa, YBENMYEHHbIM Ha ero ABYXKpPaTHYIO BbICOTY, HO He MeHee 1,8 m.

OcHosaHve OlH (anemeHTa) AOMKHO ObITb YCTAHOBSEHO HA BbICOTE BEPXHENO
Kpasi OKpy><atoLLero uunuHapa.
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9.8.3 /cnbiTaHne Ha B3pbiBOGE30MAaCHOCTb AOSMKHO MPOBOAUTLCA GOMbLUMM U
MarnbiM TOKaMM KOPOTKOro 3amblkKaHus B UCMbITaTenNbHOM oaHOMAa3HOM uenn npu
HanpsbkeHun ot 0,77 o 1,0 HOMUHANBLHOIO HaNPSPKEHUS OrpaHNYUTENst (SfieMeHTa).

McnbiTaHne 60nbUMMM TOKaMU KOPOTKOMO 3aMblkaHusi 4OMNyCKaeTcsa NpoBOAUTb
npu HanpsbkeHun MeHee 0,77 HOMMHANbLHOMO  HarnpsKeHUs  OrpaHnYnTEns
(anemeHTa).

B cnyyae wucnblTaHua oTaenbHblXx anemeHtoB OlMH  wmcnbiTaTensHoe
HaNpshKeHNEe YMEHbLLAETCA COOTBETCTBEHHO OTHOLUEHMIO BbICOTbl WUCMbITYEMOrO
anemMeHTa K Bbicote O[lH.

Ona  wucnbiTaHna GOMbWMM  TOKOM  KOPOTKOTO  3aMblKaHWsi  MOLLHOCTb
NPUMEHAEMOrO MCTOYHMKA TOKa KOPOTKOro 3aMblKaHusl A0SPkHa ObiTb 4OCTaTOYHA,
4YTOObI OENCTBYIOLLEE 3HAYEHME NEPUOANHECKON COCTaBSAOLWEN TOKa B TeYeHue
0,2 ¢ He ymeHbWUIoCb HWxe 75% 3Ha4yeHUs OXMOaeMoro UCMbITaTeNbHOro Toka.
KoaddmuneHT MOLLHOCTM Npy KOPOTKOM 3aMblKaHUM B 3TON Lienn He O0SKeH ObiTb
oonee 0,1.

Mpn ncnblTaHMM 60MLLIMM TOKOM KOPOTKOro 3aMblKaHUA U HanpshkeHun 6onee
0,77 HOMMHaANbHOrO HAaMpPSPKEHUSI OrPaHUYUTENA  UCMbITYEMbIA  OrpaHUYUTESNb
(3NeMEeHT), BKIMOYEHHbLIA B LEMNb KOPOTKOro 3aMblKaHWUA, HY>XHO 3allyHTMpOBaTb
BHELLUHMM npoBogoM. [NapameTpbl Lenm KOpOTKOro 3aMblkaHust cneayet nogobpartb
Tak, 4TOObl KO3hdUUMEHT MoLHOCTM He npeBbiwan 0,1, a Takxke, YToObl B 3TOW
uenn nepuogmdeckas CoCTaBfsaloWaAsi TOKa COOTBETCTBOBAra 3Ha4YeHuro
OXMOAEMOro TOKa KOPOTKOrO 3aMblKaHus, HOPMWPYEMOrO W3roToBUTENEM, C
ponyckoMm oT 0% pno +20%, a HavBbICLLEE MIHOBEHHOE 3HayYeHue Toka Obifno He
MeHee 4eM B 2,5 pasa 6o5nblle AeNCTBYHOLWEro 3HadYeHus nepuoandeckomn
COCTaBMAOLLEWN.

3atem crnegyeT CHATb BHELWHWM KOPOTKO3aMblKawwmi NpOBOA4 W MCMbITATb
OlNH (anemeHT). lNMocne ucnbiTaHWA, B Criydae paspyLlUeHUs Kopryca, BCe 4acTu
ncnelTyemoro obpasia 4OimKkHbl OCTaBaTbCA B 30HE, OrPaAHNYEHHON LUIMHLPOM.

McnbiTaHne 60nblUMM TOKOM KOPOTKOrO 3aMblKaHUS NPy HanpsiKeHUM MeHbLLUE,
yem 0,77 HoMUHanbHoro HanpsbkeHnst OINH, cregyeT BbINOSMHATDL B LLENU KOPOTKOro
3aMblkaHns, napameTpbl KOTOPOW AOOfmkHbI OblTb nogobpaHbl Tak, 4YTOObI
AencTBylollee 3HadYeHWe nepuoauyYeckon COCTaBfIAIOWEN TOKa KOPOTKOro
3aMblkaHus, npoTtekatoLlero vyepes mncnoityemoln OMNH (anemeHT), 6biN10 HE MeHee
3Ha4YeHUs, HOPMUPYEMOTO N3FOTOBUTENEM.

HanbonbLee MrHoBEHHOE 3Ha4YeHWe ToKa KOPOTKOro 3aMblKaHUs B 3TOM Crlyyae
OOIPKHO MMETb 3HadeHne He MeHee 4yem B 1,7 pasa Oonblue OEeNCTBYHOLLEro
3Ha4YeHNs NepMoanNHEeCKON COCTaBMAOLLEN.

9.8.4 Tllpn wvcnblITaHMM MarnbiM TOKOM KOPOTKOro 3aMblKaHUA MapamMeTpbl
ncnblTaTenbHOM Lenn OosmkHbl ObiTb NogobpaHbl Tak, YTobbl Yepes orpaHndnTesNb
(anemMeHT) BO Bpems UCMbITaHUS MNpoTekan TOK C OeWCTBYHLWMM 3HavyeHneMm
(800+£80) A, namepeHHbin cnycts 0,1 ¢ ¢ MOMeEHTa Havyana KOPOTKOro 3aMblKaHus.
Bo Bpems ucnbiTaHua OENCTBYIOLIEE 3HAYeHWEe ToKa He [OSMKHO YMEHbLUATbCS
6onbLie yem Ha 10% Mo OTHOLLEHMIO K Ha4YanbHOMY 3HaYEHUIO.

PesynbTaT ucnbiTaHnsa criegyeTr cyuTaTb nosnoxuTesnibHbiM, ecnm OlNMH He
paspywmrcd, unuv, B Cllydae paspylleHnss Kopriyca, BCe Y4acTu UCMbITYyeMoro
obpasua HaxogsaTCcs B 30HE, OrPaHUYEHHON LIMITMHAPOM.
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9.9 UcnbiTaHUA Ha NoXxapobe3onacHOCTb

McnbiTaHna Ha noxapobesonacHocTb npoBogdat no [OCT 20.57.406 (metoa
409-1).

9.10 UcnbiTaHnAa Ha U3MEeHeHUe TeMnepaTypbl cpeabl

9.10.1 WcnbiTaHnss OOKHbI MPOBOAUTBCSA Ha Tpex obpasuax no MeToauke
FOCT 20.57.406 (meTopg 205-2) Npy BEPXHEM N HWXKHEM 3HAYEHUSIX TemnepaTypbl B
cooTBeTCcTBUM C ycroBusmu pasmelleHnsa no FOCT 15543.1. KonnyecTBO LUKIIOB -
2, ANVTENbHOCTb BbLIAEPXKKM - B 3aBMCMMOCTM OT Maccbhbl obpasuya no[OCT
16962.1, CKOPOCTb U3MEHEHMSI TeMnepaTypbl - He 6onee 1 °C/MUH.

9.10.2 lNepen Ha4anom K rnocre OKOHYaHUSA UCMbITAHUA OOIMKHO ObITb N3MEPEHO
KrnaccudmkauMoHHOE HanpsbkeHne WM TOK MNPOBOAMMOCTM MNpU  HambonbLiem
OSMTENbHO AOMNYCTUMOM paboyeM HanpskeHWUM OrpaHuunTens u TemnepaType
okpyxatowen cpegbl (20£15) °C n npoBeeH 0CMOTP NOBEPXHOCTM obpa3ua.

9.10.3 OrpaHuunTEnb CYMTAETCA BblAEPXKABLUMM UCTbITAHUA, ECIIN:

- U3MEHEHME KNACCUPUKALMOHHOIO HaMnpPshKEHUA UM TOKa MPOBOAMMOCTU 3a
BpeMsi UCMbITaHWUN He npeBblwaeT 5%;

- Ha BHELUHEN MOBEPXHOCTU MU3ONALMOHHOIO Kopryca OTCYTCTBYIOT cnegbl
NnoBpeXaeHun.

9.11 AcnbiTaHnAa Ha MexXxaHU4eCKYyH NPOYHOCTb

9.11.1 NcnblTaHus OO0MKHblI ObITb BbINOMHEHbI Ha cobpaHHoM OIlMH wunn ero
anemeHTax. McnbiTyemble 06pasubl A0KHbI ObITb YCTAHOBIEHbI B BEPTUKANbHOM
NONOXEHUN N 3aKpenneHbl Ha paboyven NOBEPXHOCTM UCMbITATENBHOMO CTeHaa B
COOTBETCTBUN C MHCTPYKUMEN MO MOHTaxy. Harpy3ka gospkHa ObiTb npurioXxeHa K
ceobogHomy KoHuy OIFMH. HanpasrneHve Harpy3ku [OMKHO MNPOUTU 4Yepes
npogonbHyto ocb OlH nepneHauKynspHO K HEW B HanpaBfieHUN MNPUNIOXKEHNS
HavMeHbLUENn MexaHu4Yeckon cunbl (npogornbHas ocb OlNMH gomkHa B HayarnbHOM
nosuumm OlNH cooTBeTCTBOBATL NMPOLOSIEHOM OCU B BEPTUKANIbHOM MOSIOXKEHNN).

Ecrmm OlNH cogepxut 6onblwe 4yem oauH anemeHt wuim ecrm OlNH mnwveet
pas3nnyHbIE HOPMUPOBAHHbIE MOMEHTbI M3rMba Ha 06OoMX KOHUax, WUCMbITaHus
AOKHbl ObITb BbIMOMHEHbI Tak, YTOObl OLEHUTb KaXOdbl OTIIMYHbLIA YKa3aHHbIN
MOMEHT M3rnba npu Harpyskax.

McnbiTaHna [ormkHbl ObiTb  BbINOMHEHbI 6€3 BHYTPEHHero u3bbITOYHOro
JaBneHns.

MpumeyaHne - PasmelleHHble B MNONMMMEPHOM  KOpMyce OrpaHnyuUTEnu
AONOSTHUTESNBbHO A0SMKHbI ObITb NOABEPrHYThI UCMbITAHMIO HA NPOHUKHOBEHME Briaru,
B TO BpeMsa KaK MaKCcuMmarnbHasa HenpepbiBHAsi KOHCOSfbHas Harpys3ka [OOorpkHa
NpUKNaabIBaTbCS B Pa3NNYHbIX HANpPaBneHUAX 1 Npy pasfnyHbIX TeMnepaTypax.
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9.11.2 [na npoBepkM MexaHU4YeCKOW TMPOYHOCTU OrMOPHOW KOHCTPYKL MU
ucnblTatesnibHasi cuna F [orvkHa O6blTb HEe MeHee pacCcHYUTaHHOM Mo oopmyne

P=11(5 +Fp), (5)

rae £ - cuna, oTobpaarollas MOMEHT u3rmba OT Hamopa BeTpa CO CKOPOCTbHO
I =40 wm/c, Bblumcnsemasi no gopmyrne

2 2
B = %D,TT— . Hd +1,4T_6(;.;f1ﬂ +dyds) * 20,22 Hd + 08750d % + d1d3)],

(6)

roe H - Bbicota OlNH, m;

d - HapyXHbli OMaMeTp WU3OMNSALMOHHOM MOKPbLILLKK, ofpeaensiembli Kak
cpenHuii ouameTp Tapenku, M;

{ - ANVHa TAMM 3KpaHUPYHOLLErO KornbLa, M;

2 2

dy - AnameTp TAru, m;
» - YUCIIO TSr;

@~ - AUaMeTP 3KPaHUPYIOLLEro KonbLua, M;
d5 - QuameTp TpyObl SKPaHUPYIOLLEO KOmbLia, M;

Fr, - poronHuTenbHas cwuna, oTobpaxarol@as TshKeHWe MpoBOOOB, paBHas
Harpyskam, ykazaHHbIM B Tabnumue 3.

Mpn pacyeTte ucnbiTaTeNbHOM CUmbl, OTOBpaxalLWwen CKopocTb BeTpa I =15
M/C 1 rorone C TOMLMHOWN CTEHKN 2 CM, B cpopmyre Bce anameTpbl (&, @y, da,

3 ) JOIMKHbI ObITb yBENMYEHbl Ha 4 CM.

Mpumevanne - [lpy  UCABITAHUAX  MHOTO3SIEMEHTHbLIX  OrpaHuUYuUTEnen
A0MycKaeTcs BbINOSIHATbL MCMbITAHUA Ha OL4HOM 3fleMEHTE, KOTOPbIN MOABEPXEH
HaNBONMbLLMM MEXaHNYECKUM HaMNpPshKEHUAM, YBENMUMBAsS UCTIbITATENbHYIO CUMOBYIO

Harpy3ky rno OTHOLLEHWIO K BbICOTE orpaHnduTena & U areMeHTa i

B =P Hik.

9.11.3 UcnbiTyemble 0bpasLbl 4OMKHbI COAepXaTb BHYTPEHHME YacTu.
[0 Havana wucnbITaHUN Kaxabli UCNbITYeMbIn obpasel AomkeH ObiTb
NOABEPrHYT KOHTPOSIO Ha repMEeTUYHOCTb M YaCcTUYHbIE paspsaabl.
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9.11.4 Wammbawowaa Harpyska [JOrPkHa  yBeNnMuMBaATbCA  MNMaBHO 40
ncnbiTatensHoro 3HavyeHna 3a Bpems ot 30 go 90 c. MakcumanbHasa Harpyska
aorrkHa ObIThb BblaepxaHa B TedeHne 60-90 c. B ato Bpemsa gorkHa ObITb
naMepeHa pedgopmaumsa. 3aTem Harpysky MnfaBHO CHWKAT W PErucTpupytoT
OCTaTO4HYH Aedopmaumio.

MpumeyaHue - JormkHbl 6bITb NPeanpuUHATLI Mepbl NPeaoCTOPOXHOCTU, MOTOMY
YTO KOpMyC OrpaHnMunTens MoxeT ObiTb CMoMaH UMM PacKosioT NpU MPUIOKEHUN
HarpysKkm.

9.11.5 Cuuraetcs, yto OlNH Bblgep*an ucnblTaHNs, €Criv NOCe NCMbITaHWNA:

- OTCYTCTBYIOT BUAUMbIE MEXAHNYECKME NOBPEXOEHUS;

- KpMBasi 3aBUCUMOCTU BENNYNHBI OTKIOHEHNS OT MPUINOXEHHOW CUIbl HE UMEET
CKayKOB;

- nechopmaumst Kopryca nocre CHATUS n3rmbarolero MoMeHTa He npeBbillaeT
+5% COCTOSAHMA 40 NPUIIOXKEHUS N3rMBatoLLEro MOMEHTA;

- nogTBepXaeHa repMeTUYHOCTD;

- YPOBEHb YaCTUYHbIX Pa3psL0B HE NpeBbIWaeT HOPMUPYEMOro 3HAYEHNS.

9.11.6 [ns NnogBEeCHON KOHCTPYKLUUN KimmMaTtmnyeckoro ucnonHexms X1 gaHHble
NCNbITaHNS OOSMKHbI MPOBOAUTLCS HA PaCTSXKEHNE C NPUSTOXKEHNEM UCTbITaTENbHOW
CUIbl, PacCYMTaAHHOW C Y4EeTOM Beca OrpaHu4uTens, noaBoOASALMX MPOBOAOB, C
y4eToOM BO3LENCTBUA Ha HUX §Nbda W BeTpa, K duiaHyy, 3a KOTOpbIn
ocywectensieTcs nogsecka OlH, B HanpaBneHnn BepTUKaNbHO BHUS.

9.11.7 Mpoeepka OlNH npn BMGpauumM AosmKkHa NPOBOAUTLCA B COOTBETCTBUM C
OCT 16962.2 (metog 103-2.3). WcnbiTaHust AonyckaeTcs MNpoBOAUTb Ha
cocTaBHbIX aniemeHTax OlMH.

9.12 AcnbiTaHnA Ha repMeTUYHOCTb

9.12.1 WcnblTaHMsi Ha repMeTUYHOCTb [OOSPKHbI MPOBOAUTLCS HA OOHOM
NONHOCTbIO cobpaHHoM OIMH Kaxgoro Tuna unn ero afieMeHTe (eCriv KOHCTPYKLINK
N pasmMepbl KOPrycOB OrpaHnyuTENnen pasHbiX TUMOB He COBMazatoT), npolleLlem
UCMbITAHUA Ha BblaepXXvMBaemMoe MexaHudeckoe ycunme (9.11). WcnbiTyembin
obpasel, He KOMMSEKTYETCA 3KPaHOM.

9.12.2 Ecnmn orpaHunuuTenb cogepxuT rasoBble (BO3A4yLUHbIE) MOSOCTU, TO
ncnblTaHns aospkHbl nposoantbes no FOCT 20.57.406 (metopg 401-6).
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9.12.3 Ecnn orpaHnymnTenb U3roToBreH Nod BakyyMOM U HE COOEPXUT rasoBble
(BO3A4yLLHbIE) MONOCTU, TO UCMbLITYEMbIM ODOpa3sel, NoMeLllatoT B cocyd (BaHHy) C
KUNAWen gemMmHepanM3oBaHHoOM Boaon Ha 42 4. Boga B BaHHe AOrmkHA NOMHOCTLIO
3aKkpbiBaTb  MCMbITyeMbln  obpasel. NchnbiTyembin  obpasey,  AOIDKEH
yCTaHaBnMMBaTbCA B BaHHY Ha MOACTaBKY M3 Martepuaria C  HU3KOW
TEennonpoBoAHOCTLIO  (aepeBo). Bo Bpema wucnbiTaHun obpasel, OOSKeH
HaxXoOMTbCSsl B HEM3MEHHOM MOSIOXKEHUN, MUHMMarbHOE paccTosiHMe oT obpasua oo
CTEHOK BaHHbl OO/MKHO ObiTb HE MeHee auameTpa OOOSIOYKU OorpaHMunTEens no
pebpawm.

HenocpeactBeHHO nocne kunsydeHus obpasel OoimkeH ObiTb M3BMNEYeH u3
BaHHbl M BblAepXXaH B MNOMELWEHUN C HOpMarnbHOW TemnepaTyporM OO MOSHOro
BbICbIXaHNSA BHELLHEN NOBEPXHOCTW. 3aTeM crefyeT NpoBECTU BHELLHU OCMOTP U
N3MepeHne ypPoBHS YaCTUYHbIX Pa3psaoB.

BpemeHHOn nHTepBan mexay mM3sredeHnem obpasua M3 BaHHbl U OKOHYaHUEM
N3MEPEHNS YPOBHS YaCTUYHbIX Pa3psaoB HE AOSPKEH NpeBblwaTh 24 u.

OrpaHnuuTenb CYMTaeTCs BblOEPXKaBLMM MCMNbITaHWE, €CilM He MPOM3OLLIO
pacTpeckmBaHue WM BCMNyYMBaHME MOKPbIWEK WM donaHueB, a YpPOBEHb
M3MEPEHHbBIX YaCTU4YHbIX paspsALoB He MpeBbiCuUT  HopMmupyemoro B 6.4.11
3Ha4YeHus.

9.12.4 Tpn npuemMocOaTto4vHbIX WUCMbITAHUSX WUCMbITAHWE Ha FepMEeTUYHOCTb
AOIDKHO MPOBOAUTBCS Ha OrpaHNYMUTENSX, COAEPXalMX ras3oBble MOMOCTW.
McnbiTaHns npoBoAAT CHSOWHBbIM KOHTPOMEM Ha MOMHOCTbK cobpaHHbix OlMH
NMOBbIM YyBCTBUTENBbHLIM METOLOM, NPUHATBIM U3rOTOBUTESNEM.

9.13 AcnbiTaHNA Ha YCTOMYNBOCTb K BO34ENCTBUAM
OKpyXarLieun cpeabl

9.13.1 YcKOpeHHble UCMbITaHNA Ha BO3LENCTBUE OKpYXKatolen cpenbl LOSPKHbI
nokasatb, 4YTO B MNpoUecce aIKchnyaTauum KOHCTPYKLMM  YNIOTHEHUS WU
He3aWMLLEHHble MeTanMyeckme 35IeMeEHTbl OrpaHUYUTENsS He MOBPEXOAatTCHA Npu
BO3ENCTBUM OKPYXatoLLen cpeabl.

OrpaHnynTenm ofgHOM W TOW Xe KOHCTPYKLUMKW, OTiMYalowpmecs TOrbKOo
rabapuTHbIMM pasmepamu, B KOTOPbIX MCMOMb3YKT OOHM WU Te Xe martepuarsl,
crieqyeT paccmaTpuBaTbh Kak O4WH N TOT e TUM orpaHndunTens.

Y orpaHuyuTenen ¢ BHYTPEHHUM ra3oBbiM OOBLEMOM U OTAESTIbHOM CUCTEMOW
repmMeTmsauymm BHyTPEHHWE YacTuU MOryT OTCYTCTBOBATb.

NcnbiTaHus OOMmkHbI rnocrnegoBaTenbHO BbINOMHATLCA HA OAHOM U TOM Xe
obpasue.

CHavyana [ormkHO ObiTb BbINOMHEHO UCMbITAHUE LUUKIMYECKUM WU3MEHEHMEM
Temnepatypbl. OrpaHuyinTenn B  MONMMMEPHOM  KOpMyce WUCMbITAHUSIM  Ha
LMKNMYeCcKoe 3MeHeHne TemnepaTypbl He NogBepratoT.
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9.13.2 [o wvcnbiTaHni ucCnbITyeMbln obpasey, OOfKeH ObiTb MNOABEPrHYT
npoBepKe Ha:

- FepMETUYHOCTb (4119 orpaHn4yuTensa B hapdopoBOM Koprnyce, 1 B NOSIMMEPHOM
Kopryce, UMetoLLEM BHYTPEHHWUI ra3oBbli 00 bEM);

- YPOBEHb BHYTPEHHWX YacCcTU4YHbIX pPas3psgoB  (ONA  orpaHuyMTEnd B
NONIMMEPHOM Kopryce, MMEIOLLEM BHYTPEHHUI ra30Bbi OO bEM).

9.13.3 WNcnbiTaHne UUKNNYECKUM M3MEHEHWEM TemnepaTypbl OOIMKHO ObiTb
BbinonHeHo no metoaunke FOCT 28209. O6paseu noo4yepedHo noaBepraroT
BO34EMNCTBUIO HU3KOW TemnepaTypbl (XOnogHbIA nepnoa) 1 BbICOKOM TemnepaTypbl
(ropsiumin nepuopn).

B ropsumn nepuoa vcnbiTaHW TemnepaTypa AofmkHa ObiTb He Hwke nntoc 40
°C, Ho He Bbiwe nntoc 70 °C. B xonoaHbln nepuog TeMmnepaTtypa He MeHee YeM Ha
85 °C Hmxe hakTUYecKoro 3HadeHusa TemnepaTypbl, UCMNOSIb30BAHHOM B rOpsYnin
nepuoa; O4HAKO camas HM3Kasi Temnepartypa B XOnoAHbI nepuog He AormkHa ObiTb
Hxe MuHyc 5 °C, npu aTom:

- CKOPOCTb U3MEHeHNs1 Temnepatypsbl - 1 rpag/mMuH;

- ONMTENbHOCTb BO34EMNCTBUSA KaXO0ro ypoBHS TemnepaTtypsbl - 3 Y;

- ymcno umknos - 10.

9.13.4 NcnbiTaHnss OANOKCUOOM Cepbl OOMMKHbI ObiTb NPOBEAEHbI MO METOAMKE
COCT 28226:

- KOHLeHTpauusa anokcuaa cepbl - 25:-10-1 (£5-10-%) (no obbemy);
- NPOAOIPKATENBHOCTb UCNbITaHUI - 21 AeHb (20 UMKNoB Mo 24 4 Kaxabin).

9.13.5 cnbiTaHns B CONSHOM TyMaHe [LOJSPKHbl BbIMOSHATLCA MO METOAMKE
[OCT 28207:

- KOHUEeHTpauusa conun B pacTteope - (5+1)% no Becy;

- NPOAOITKUTENBHOCTb UCNbITAHUK - 96 \.

9.13.6 OueHKa pe3ynbTaToB UCNbITaHUN

N3mepeHus, BbINOSIHEHHbIE Mepes UCMbITaHNAMM, OOSMKHbI OblTb MOBTOPEHSLI.
OrpaHnuunTenb cYNTaEeTCA BblaepXKaBLUMM UCTbITAHUSA, €CIN:

- OTCYTCTBYIOT BUAUMbIE MEXAHNYECKME NOBPEXOEHUS;

- OrpaHu4nTEsNb BblaepXasn UCMbITaHWUs Ha FrEPMETUYHOCTb.

Mpumevanne - [na orpaHMyMTENEn B MNOMIMMEPHOM KOPrMyce MPOBEPKY Ha
repMETUYHOCTb MPOBOASAT TOSMIbKO MPU HanmMyuM BHYTPEHHEro rasoBoro obbema,
YPOBEHb BHYTPEHHNX YaCTUYHbIX Pa3psi4oB He AormkeH npesbiwatb 10 nKn.

9.14 UcnbiTaHMA Ha MPOYHOCTL NPU TPAHCNOPTUPOBAHUN
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NcnbiTanna npoogat no metoauke [OCT 23216 Ha obpasuax B ynakoBKe.
[Mpn ncnblTaHNAX METOOOM MEPEBO3KN Ha aBTOMALUMHE CKOPOCTb MEepeBO3KU AN
A0POr, MOLLEHbIX BYNbIKHUKOM, WUIM rPYHTOBbLIX LOPOr He OOorpkHa npesbiwatb 40
KM/M, ana acdanetoBbix - 80 km/4. Cnocob kpenneHus gorkeH obecneymBaTtb
OTCyTCTBME CMeweHns rpy3a (ynakoBku OIlMH). [Jonyckaetcs npoBegeHue
MCNbITAaHUW Ha CTeHae.

OrpaHnynTenb cHMTaAETCSA BblAEPXKaBLUMM UCTbITAHUE, ECIIN:

- OTCYTCTBYHOT BUOMMbIE MEXaHNYECKME MOBPEXOEHNS;

- KnaccudmKkauMoHHOE HanpskeHne, U3MEPEHHOE OO0 W MNOCne WUCMbITaHWUR,
oTnn4yaetcs He bonee Yyem Ha 5%.

9.15 NamepeHna BHYTPEHHUX YaCTUYHbIX paspanoB

9.15.1 N3mepeHuss OOIKHblI MPOBOAUTLCS Ha MONHOCTbO cobpaHHoM OIMH,
YKOMMSIEKTOBAHHOM 3KPaHOM.

[na9 MHOrO311EMEHTHOM KOHCTPYKLMKM OOMYyCKaeTCs NPOBOAUTb UCMbITaHUS Ha
3rieMEHTax 1 Npun OTCYTCTBUKN 3KpaHa.

McnbiTyembin obpasely, MOXeT ObiTb 9KpaHMPOBaH OT BHELUHUX YaCTUYHbIX
pa3psaoB..

9.15.2 W3amepeHne YacCTUYHbLIX pPa3psgoB NPOBOAAT  MNPU  HaNpsXXeHUU
NPOMBbILLIEHHON YacTOTbl. HanpsbkeHne Ha orpaHuyuTene niaBHO MOAHUMAKT OO0

1,250, a 3arem uyepes 10 ¢ cHwkaoT A0 yposHs 1,05L7,, npu koTopom
NpoBOAAT U3MepeHue YacTu4dHblx paspsgos no FTOCT 20074.

OrpaHnyuTenb CuyuMTaeTcd BblAepXaBLWMM  UCMbITaHWE, €CiM  YPOBEHb
YacTMYHbIX pa3psaoB He npesbiwaeT 10 nKn.

9.15.3 lNpun npremocaaTouHbIX UCMNbITAHUSAX OTCYTCTBME YaCTUYHbIX pa3psaoB u
KOHTaKTHbIX LWYMOB npoBepAlT Ha kKaxaom OlNH ¢ Haubonbwmm AnuTenbHO
AONYyCTUMbIM paboymm HanpsbkeHnem 73 KB n Bbiwe nobbiM 4yBCTBUTESbHBIM
METOAOM, NPUHATBIM U3rOTOBUTESEM.

9.16 NpoBepKa ypoBHA paguonomex
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OTU UCNbITAHUA NMPUMEHSIOT K OrPaHUYUTENAM HaPYXHOW YCTaHOBKU, MMEOLLMM
Hanbonbllee paboyee ANMTENbLHO AOMNYCTUMOE HarnpskeHune 73 KB n Bblwe U
npoBogAaTt no metoamke FOCT 26196.

McnblTaHna gomkHbl ObiTb BbIMOMHEHbI HA CaMOM BbICOKOM OrpaHuduTene C
CaMblM BbICOKMM HOMWHAlbHbLIM HarpskeHWeM, UCMonb3yemMbiM AN KOHKPETHOro
TMNa orpaHnyuTesNs.

OrpaHnuuTens BblepXan UchnbiTaHue, ecriv ypoBeHb pagunonomex npu 1,05

Ui 1 Npy Bcex Goree HU3KMX 3HAYEHUSX HaMNpsKeHWst He npeBbilaeT 2500 MKB.
NcnblTaHne Ha YypoBEHb pPafMOMOMEX MOXeT He MpoBOAUTLCS, €ciu
orpaHuM4YuTENb BbIAEPXAN MUCMbITAHUS HA YPOBEHb YaCcTUYHbLIX paspsaoB (B 3TOM
criyyae [OoSbkHbl OblM OblTb M3MEPEHbl BHYTPEHHUME W BHELLHWE YacTUYHblE
paspsgbl, TO ecTb 06e3 YCTPOWCTB 3KPaHMPOBAHWS, WCMOMb3YEMbIX OIS
COeOVHEHWIA, NN BblPaBHMBAIOLLMX KOTEL, Unu ApYrMx YacTeln orpaHndYnTens).

9.17 AsmepeHne AfiHbI NYyTU YTEYKHU

OnnHy NyTu yTeyku cregyeT nNpoBepPsiTb C MOMOLLBIO HepacTArMBaroLencs
NMMNKOW  NEeHTbl, MpUKNEMBaemMon BAOOMb MOBEPXHOCTU BHELWHEW U305,
N3mepeHHoe B caHTMMeTpax 3HadyeHue, OeneHHoe Ha Haubonbluee pabodee
FNIMHENHOE HarnpshkeHne ceTu, 4OSPKHO ObITb HE MeHee yKa3aHHoro B 6.3.1.

Ana  mHoroanemeHTHolx OIlMH un3mepeHve ponyckaeTca BbINOMHATL  ASA
Kagoro MoAynsl, OKOH4YaTelbHbIA  pesynbTaT  nofiyvyalT  CyMMUpPOBaHWEM
pe3ynbTaToB U3MEPEHNUIA 151 SNIEMEHTOB.

9.18 UcnbiTaHNA Ha TPEKUHr-3pPo3uUOHHY cTtoukocTb OlNH

9.18.1 WcnbiTaHns [OSPKHbI MPOBOAUTLCH Ha OrpaHUYuTEnsiX C MNoSIMMEPHOMN
BHewHen wusonsauven no wmetoamke [OCT P 52082, kak Ans M30MATOpPOB,
npegHasHavYeHHbIX A8 3KCnfyatauum B panoHax CO CTEeMNeHblo 3arpAasHeHnss 2-4.
Mpn 3TOM WUCNbITAHUA OrpaHNYMUTENEN, COCTOSLMX W3 HECKONMbKMX MoAyIen,
AonyckaeTcs NPoOBOAUTL Ha OTAENbHbIX 3fIEMEHTaX.

McnblTaHne fOSmMKHO NPOBOAUTBCS HA CaMOM ASIMHHOM M30MALMOHHOM Kopnyce
C MUHMMAsbHOM yOEenbHOW OSIMHON MYTU YTEYKM U CaMbiM BbICOKMM HanbOomMbLLIMM
paboynm HanpskeHUeM, yCTaHOBIIEHHbIM n3rotosutenem ang atoro ONNH.

Mepen wucnbiTaHMSIMM MNOBEPXHOCTbL oObOpasua AorrkHa OblTb ouvuleHa oT
3arpsisHeHUn 1 obesxmpeHa.

9.19 UcnbiTaHMA Ha NPOHMKHOBEHWE BRaru
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9.19.1 WcnblTaHne Ha NPOHUKHOBEHME Bnarn criegyer npoBoAUTbL Ha
orpaHMyuTENsaX C nonmMepHon BHewHen wusonsaunen OFH, noaBeprHyTbixX
npeaBapuTesibHO UCMbITAHUSM Ha CTOMKOCTb K UBMEHEHMIO TEMMNEpPaTypbl cpeabl.

Ob6paseu and wucnbiTaHna [OfkeH OblTb CaMonW OJSIMHHOM  MEXaHUYEeCKOW
cekuunen. Ecnm anmHa camon AnNMHHOM MexaHn4Yeckom cekuum donblue Yyem 800 mm,
TO AONyCKaeTCs UCNbITbiBaTb Honee KOPOTKYD CEKL M NPWU YCIIOBUWN, YTO OHA He
MEHbLUE YeM YTPOEHHbIA BHELWHUA AnaMeTp MOKPbIWKM Yy HWKHEero donaHua
orpaHu4uTens, BKNovasa odku, unu cekumno anmHon 800 mm,

McnblTaHnsa aomkHbl NPOBOANUTL B CrieAyroLeM nopsiake:

- Ha4arbHblE U3MEPEHUS;

- NnpeaBapuUTeribHbIE UCTbITaHUS;

- KMnsa4exue,

- KOHTPOJbHbIE NUCMbITaHWS.

9.19.2 HayanbHble n3MepeHUs
Mepen vcnblTaHUAMU OOSKHBbI ObITb NPOBEAEHb! Crieadylowme U3MepeHus B
cleaytoLlen nocregoBaTenlbHOCTU:

- MOLLHOCTb aKTUBHbIX NOTEpPb, n3mepeHHasi npu HanpspxkeHnn 80%-100% UHP n
npun okpyxatowen Temneparype (20+15) °C;

- BHYTPEHHME YacTUYHble pa3psaabl B cooTBeTCTBUM C 9.15;

- OCTaloleecs  HanpsbkeHue npu  HOMWHaNIbHOM  paspsigHOM  Unu
KOMMSIEKTOBOYHOM HamnpsbkeHun (4onyckaeTca u3MepeHue KrnaccudmkalmoHHOro
HarnpsKeHus).

9.19.3 NpeaBapuTenbHble UCNbITAHUA

9.19.3.1 UcnbiTaHne KPyTALLMM MOMEHTOM
B Teyenne 30 c Kk wucnblTatenbHOMy obpasuy [AomKeH ObiTb NPUIIoXeH
KPYTALMMA MOMEHT, yKa3aHHbIN nsrotosutenem ans OlNH.

9.19.3.2 TepmomexaHn4YecKme noaroToBUTESNbHbIE UCTbITaHUS

OlNH crnegyer HenpepbiBHO  noAaBepraTb  BO3LENCTBMIO  YKa3aHHOM
N3roTOBUTENEM MaKCMMasribHOWM KOHCOJSTbHOW Harpyskm B YeTblpex HanpaBSieHUsIX u
Npu TENSOBLIX N3MEHEHUSIX (PUCYHKK 4 1 5).

Ecnn obpasel He MMEET HMKAKOMN LIMITMHOPUYECKON CUMMETPUK, HanpasreHne
OENCTBUA  Harpy3km OOmkHO  ObiTb  BbIOpaHO Tak, 4TOObl  OOCTUIHYTb
MaKCUMaribHOr0 MEXaHU4YECKOro HanpsXXeHus:.

TennoBble M3MEHEHMST OOIMKHbI COCTOATb M3 ABYX LMKMOB No 48 4 Harpesa u
oxnaxgeHus B ananasoHe Temnepatyp B cooTBeTcTBMM € [OCT 15543: OT MUHYC
(60£2) °C po nmoc (45+£2) °C - ana orpaHnumntens ucnonHenus YXJ1 n ot MuHyc
(50£2) °C po nmoc (45t2) °C - pna orpaHuyMTend WCNofHeHua Y n cC
OOQHOBPEMEHHbLIM  MPUSIOXXEHMEM  MEeXaHuM4YecKon curnbl Ha u3rmb. [pumep
TennomMexaHu4eckux ucnblTaHU NpuBeaeH Ha pucyHke 4. Temnepatypa ropsymx u
XOIOAHbIX MEpPMOAOB OOSMKHA noadepxmBaTbca B TedeHne 16 4. McnbiTaHus
OOSPKHBI MPOBOAUTLCA HA BO3AYXE.

PucyHok 4 - TepmomMexaHn4yeckme ncnbiTaHUA
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PucyHok 4 - TepmomexaHnyeckue ucnbiTaHns

HenpepbiBHYI0 CTaTU4ECKYI0 MEeXaHUYEeCKYylo Harpysky, COOTBETCTBYIOLLYIO
MakCUManbHOMy  HerpepbiBHOMY  u3rnbarolemy  MOMEHTY,  onpegensieT
nsrotosutens. Ee HanpaBneHve crnegyeT U3MEHATb Kaxable 24 4, Kak NokasaHo Ha
pUcCyHke 5.

PucyHok 5 - HanpaBneHus aencTBuA nsrndarowen Harpysku npum
TepMOMeXaHMNYEeCKNX UCNbITAaHUAX
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HonutaTensHas
‘ ‘ s HAMPY3KA

HanpasneHwa Harpyau 4
(24 4 XONOOHEA NERWoL)

Hanpaenewue Harpyamm 1

(24 4 TennwA nepuoa)
- —
Hanpaanexue Harpyaxu 2
(24 4 xonoaHeIA Nepuca)

l Hanparnexmre Harpyakn 3

{24 4 TennwiA neprod)
PucyHok 5 - HanpaBneHua pgenctsmsa  wmsrmbarowen  Harpyskm — npu
TepPMOMEXaHNYECKNX UCTIbITAHUAX

McnbiTaHne MoxeT 6bITb NpepBaHo As obcnyxmBaHNA Ha obLee Bpems 00 4 4
M MNOBTOPHO HayaTo nocrie nepepbiBa. B 39TOM cnyyae uukn cuymtaetcsd

BbINOSHEHHbIM.
MobGble ocTaToyHble AedopMaLmKn, U3MEPEHHbIE OT HayarbHOro MONOXKEHUS

6e3 Harpy3kn, 4OMkHbI ObITb OTPaXeHbl B MPOTOKOSE.
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9.19.4 KunayeHue
OrpaHnuunTens OomkeH ObITb NOMHOCTLIO MNOrPYXEH Ha 42 4 B BaHHY C KUMSLLEN

[leVNoHN3npoBaHHo Boaon ¢ coaepxaHveMm NaCl 1 kr/m3 . XapakTepucTukmu Boabl
OOITKHbI ObITb N3MEpPEHbI B HA4Yane ncnblTaHus.

TemnepaTtypa Boabl MOXeT ObiTb yMeHblweHa o 80 °C (C MUHUManbHOW
NPOAOIKUTENBHOCTLID 52 4) Ha OCHOBE COrMalleHust Mexay Monb3oBaTtenemMm W
N3roTOBUTENEM, ECIIM U3rOTOBUTESb YTBEPXKOAET, YTO €r0 MaTtepman yrnnoTHEHUSA He
cnocobeH nNPOTUBOCTOATH TemnepaTtype KuneHns B TeyeHne 42 4. JTa
NPOAOIKUTENBHOCTL B 52 4 MOXeT ObITb yBenmyeHa Ao 168 4 (T.e. ogHa Hepens)
nocre corfalleHnst Mexay U3rotToBUTeNeM 1 Nofb3oBaTeNeM.

Mocne knnavenna OINH gomkeH ocTaTbCs B BaHHE 40 TeX MNop, Noka Boga He
OCTbIHET NpubnunauntenbHo Ao Temnepatypbl 50 °C. MNogaepxaHue TemnepaTypbl 50
°C saBnsgetca HeobxoauMbIM, TOMbKO €Cnv HeobxoaumMo 3agepXaTb Hadarno
KOHTPOSIbHbIX NPOBEPOK MOCSe BbIMNOSIHEHUS UCMbITAHUA C MOrpy>XeHWEM B BO4Y,
Kak rnokasaHo Ha pucyHke 6.

PucyHok 6 - UcnbiTaHMA Ha NPOHUKHOBEHUE Bnaru

Tamnepatypa, “C
|
KunrAwan soaa
50
TeMnepaTypa OKpYKELWER cpeasl
IZI | | T -
43 Tak gonro, Bpawmn, 4
WenwiTanne kak ato  OxnawpgeHne
HE NPOHWK- HEOBXOaMMO KoHTpOnsHbIE WCnki-
HOBSHHE TAHMA HE NCAOHEE
BRarv uam vepes 8

PucyHok 6 - AcnblTaHus Ha NPOHMKHOBEHME Bnaru

9.19.5 KOHTpOsibHbIE€ UCNbITaHUS

KOHTpOsrbHblE  UCMBbITAHMS  BbINOMHAKT Ha o6pasuax, OCTbIBLLUMX A0
TemnepaTypbl OKpYXatoLen cpeabl, U OOSPKHbl CoaepXaTb Te Xe U3MEPEHNSA YTO B
9.19.2, n npoBeaeHbl B TEYEHUE 8 u.
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9.19.6 OIlNH cyuTalT BbIAEPXKABWMM UCMNbITAHNE HA CTOMKOCTb K
NPOHUKHOBEHWUIO Bfarn, ecriv CObnoaeHbl crefyoLume yCcroBus:

- MPU BM3YyarbHOM KOHTPOSIE NOCHe NOrpPy>XeHUs1 B KUMNSLLYIO BOAY OTCYTCTBYHOT
Kakune-nmbo noBpexaeHnst NOBEPXHOCTU N3OMSALMOHHbBIX NMOKPbILLEK;

- MOLLHOCTb aKTUBHbIX MOTEPb, U3MEPEHHAs MPU TOM >Xe HanpsbkeHWUU, 4YTO B
9.19.2, He npeBbIWaeT 6onee Yem Ha 20% 3Ha4YeHU, USMEPEHHLIX B 9.19.2;

- YacTW4Hble pa3psaabl, uamepeHHsie npu 1,05 ot Ly, , He npesbiwatoT 10 nKn;

- OocTalweecs HanpskeHve (UM KnacCuUdMKaLMOHHbIE HaMpshKeHUsa) He
npeebliwaeT 6onee, yeM Ha 5% 3Ha4vyeHusa, namepeHHoro B 9.19.2. Kpome TOrO,
ocLMnorpaMMbl HaNpPsKEHNsT U TOKA HE LOPKHbI MOKa3blBaTb Kakoro-nmbo npobost.

9.20 TexHnyeckuun ocmotp OINH

9.20.1 lpn nepuognyeckux, TUMNOBbIX W KBANMUJMKALWOHHbLIX WCMbITAHNAX
NpoBepKe nognexart rabapuTHble, yCTaHOBOYHbLIE U MPUCOEAVNHUTENBbHbIE pa3Mepbl,
OS5 KOTOPbIX HA COOPOYHOM YepTexe yKasaHbl NpeaenbHbie OTKIOHEHUS, a Takxe
Macca orpaHu4mTens.

9.20.2 lNMpu npuemocaaToyHbIX UCMbITAHUAX OOSPKHO MPOBEPATLCHA COCTOSHUE
NOBEPXHOCTU HaPY>KHbIX N30NSALMOHHBIX YacTen, 3alMTHBIX MOKPLITUA U NIIOLWAL0K
nog 3asemMnsowme 3axuMbl, NPaBUSIbHOCTb 3arnofiHEHNSA Tabrmyek TeXHUYEeCKUX
AaHHbIX, HAHECEHNA MapKNPOBKN Ha KOPMyce OrpaHuyuTeNs N KOMMIEKTHOCTb.

9.20.3 lNpoBepka gorrkHa NPOBOAUTLCH NMYTEM BHELLHEro OCMOTpa, U3MepeHns
YyHUBEpPCarbHbIM N3MEpPUTENbHBIM MHCTPYMEHTOM, 0becnevymnBaroLLMM TOYHOCTb 11
MM MNpu  M3MepeHun rabaputHbix pasmepoB U 0,1 MM npu wu3MepeHun
YCTAHOBOYHbIX U MPUCOEAVHUTENbHBLIX pa3MepoB, a Takxe NyTeM B3BeLUMBaHUA
orpaHu4nTENs Ha Becax OOLUEro MpPUMEHEHUS UM C MOMOLLUBK  MPYXUHHOIO
AVHaMoMeTpa.

[lonyckaetca onpenenstb Maccy OrpaHn4muTena nytemMm CyMMWUPOBAHWA Macc
ero oTAenbHbIX COOPOYHbIX €ANHUL,.

9.21 AcnbiTaHnA Ha paBHOMEPHOCTb pacrnpegerieHUsi TOKOB
MHorokonoHkosoro OlNH
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OTUN UCNbITaHMS OOIMKHBI NPOBOAUTLCS NPU NPUEMOCOATOYHbLIX UCMNbITAHUAX Ha
BCEX rpynnax napasnsnenbHbliX BapuUCTOPOB, IAe HE UCMOMb3YETCHA MPOMEXYTOYHOE
9MEKTPUYECKOE COEAVHEHME  MeXOy KOMoHKamu. WM3rotoBuTenb  AOSMKeH
HOpPMMPOBAaTb COOTBETCTBYIOLWMM WUMMYNbC Toka B npegenax ot 0,01 go 1
HOMWHAsbHOro pPaspsiAHOro ToKa, NPY KOTOPOM TOK Yepe3 Kaxayt KONMOHKY OOSDKeH
ObITb M3MepeH. IMnynbC ToKa OOMMKEH MMETb YCIIOBHOE BpeMsi (OPOHTA HE MeHee
yeM 7 MKC, a BpemMsi OO nonycrnaga MoOXeT umeTb Noboe 3HadeHue. dopma
uMnynbca W ero amnmuTyga AomkHbl OblTb  yKasaHbl  U3rOTOBUTENEM.
HepaBHOMEPHOCTb pacnpeneneHnst Toka Mexay KOSIOHKaMy He OOIPkHa NPeBbILLaThb
HOPMUPYEMOTO N3rOTOBUTENEM 3HAYEHUS.

KoHTponb pacnpegeneHust Toka MexXay KOMOHKaMM  MHOrOKOSIOHKOBOIO
orpaHuyuTens AonyckaeTcd MpOoBOAUTL ApYrMM METOAOM, NOATBEepXaatoLLmm
A0NyCTUMYIO HEPaBHOMEPHOCTb B pacnpeaeneHnn TOKOB.

10 MapkupoBka

10.1 Ha kaxxgom orpaHuyuTene 4osmkHbl 6biTb YKa3aHbl:

- TOBapHbIN 3HaK NpeanpuaTUS-U3roToBUTENS;

- YCrNOBHOE 0003Ha4YeHne orpaHndnTens;

- NOPSIAKOBbLIN HOMEP MO CUCTEME HyMepaL v NpeanpUsaTUS-U3roToBUTENS;

- HOMWHanbHas YyacToTa B repuax;

- macca (kr) anst OMNH maccon 10 kr n 6onee;

- FOA3 BbINyCKa orpaHuyuTens.

KaxabI 9N1eMEHT MHOro31EMEHTHOMO OrpaHUYnTENst A0SPKEH UMETb TabnmyKky C
AaHHbIMW COOTBETCTBYIOLLEIO 3fieMeHTa:

- TOBApHbIN 3HAK NpeanpusaTUS-U3roToBUTENS;

- YCIOBHOE 0003HaYeHne orpaHndnTens;

- MOPSOKOBbLIN HOMEP OrpaHUYUTENs MO CUCTEME Hymepauun npennpuaTug-
N3roToBUTENS;

- NOPSAKOBbLIM HOMEP 3JIEMEHT3;

- FOA BbINyCKa orpaHuyuTens;

- Macca B Kunorpammax.

10.2 MapkupoBky B Buae Tabnuukm gormkHbl umetb ONNMH Ha knacc HanpsikeHus
35 kB u BblLLe.

10.3 Ha OTlH Ha knacc HanpsbkeHuss Hmxke 35 kKB gonyckaeTca HaHOCUTb
MapKMPOBKY HENOCPEACTBEHHO Ha nsgenve.

11 TpaHcnopTupoBaHue U XpaHeHue
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OrpaHnuunTenn Ans TPaHCMOPTUPOBaHWA OOSMKHbI ObiTb  yNakoBaHbl B
cneumanbHyto Tapy. TpeboBaHus K ynakoBke [OOipkHbl cootBeTcTBoBaTb [OCT
23216.

TpaHcnopTHas mapkuposka - no [OCT 14192.

YcnoBusi  TPaHCMOPTUPOBAHUA  OrpaHNyYMUTESNien B 4acTu  BO34ENCTBUS
MexaHn4YecKkux pakTopoB AospkHbl cooTBeTcTBoBaTb [OCT 23216 M yKkasaHbl B
TEXHUYECKMX [JOKYMEHTaX; B 4YacTW BO3AEWCTBUSA KIMMaTUYECKUX (bakTOpOB MNpwu
TPaHCNOPTUPOBaHUN N XpaHeHUU O0kHbl cooTBeTcTBOoBaTh [OCT 15150.

12 MNapaHTUM nsrorosuTens

12.1 WarotoBuTenb [OMMKEH rapaHTUpoBaTb COOTBETCTBME OrpaHuyuUTeNnsd
TpeboBaHMsIM HaCTOSILLEro cTaHgapTa.

12.2 Cpok crny>0bl orpaHN4mMTENsa OOIPKEH ObITh HE MeHee 25 neT.

12.3 MapaHTUPOBaHHbBIAN CPOK 3KCrnyaTauum OOIPKkeH OblTb HE MeHee 5 neT ¢
MOMeHTa BBOAa B 3KCryaTauuio.

124 CpoKk cOxpaHsieMoCTM - 2 roga. YCIoBUSA XpPaHEHUS  OOSPKHbI
cootBeTcTBOoBaTb [OCT 15150 1 ykasaHbl B TEXHUYECKNX JOKYMEHTaX.
ONEKTPOHHbIN TEKCT JOKYMEHTA
nogrotosneH AO "Koaekc" n cBepeH no:
odmumnansHoe nsgaHve
M.: CtangapTtuHdgopm, 2007

Penakumsa gokymeHTa ¢ y4eToM
M3MEHEHUN N OOMNONHEHN NOAroTOBNEHa
AO "Kopekc"
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